Quality Assurance Project Plan
for the
Comprehensive Performance Tests
of the
Units 2 and 3 Fixed Hearth Incinerators
and the Unit 4 Rotary Kiln Incinerator

Veolia ES Technical Solutions, L.L.C.
Sauget, IL

Prepared for:

Veolia ES Technical Solutions, L.L.C.
7 Mobile Avenue
Sauget, IL 62201

Prepared by:

URS Corporation
9400 Amberglen Boulevard (78729)
P.O. Box 201088
Austin, TX 78720-1088

June 28, 20138eptember5.-20

R5-2014-0104710000288



R5-2014-0104710000288

Signature Page
Revision 16

Date: June 28, 2013 September-5,-20
Pageiofi

Quality Assurance Project Plan
for the
Comprehensive Performance Tests
of the
Units 2 and 3 Fixed Hearth Incinerators
and the Unit 4 Rotary Kiln Incinerator

Veolia ES Technical Solutions
7 Mobile Avenue
Sauget, IL 62201

APPROVALS

David Klarich Date
Test Manager
Veolia ES Technical Solutions, L.L.C.

Michael Fuchs Date
Project Manager
URS Corporation

Eugene Youngerman Date
Project QA/QC Coordinator
URS Corporation

Kevin Woodcock Date
Laboratory Project Manager
Test America Laboratories

Chris Rigell Date
QA/QC Manager
Test America Laboratories

Note: 1) The individuals listed above have received, read, and agreed to the appropriate information pertaining
to their project responsibilities listed and provided in this QAPjP.

2) The individuals listed above agree that no testing methods have been modified other than the
modifications identified in this document.



Date

Distribution List:

Veolia
» David Klarich, Test Manager
* Dennis Warchol, EHS Manage
URS
» Michael Fuchs, Project Manager
* Dr. Eugene Youngerman, QA/QC Coordinator
» Sampling Coordinator
* Analytical Coordinator
» Sampling Team Members

Test America - Knoxville

1 June 28, 2013

» Kevin Woodcock — Laboratory Project Manager

o Chris Rigell - QA/QC Manager

R5-2014-0104710000288

Signature Page
Revision 16

}/1; 1k o £

T

Pageiofi



1.0

2.0

3.0

4.0

5.0

R5-2014-0104710000288

Table of Contents

Revision 18

Date: June 28, 20135eptember5-2032
Page i of'iii

Table of Contents

Page
Introduction and Problem Definition ...ereorrsrcsrnercersessesssnsnneesessessssssansescessessnses 1o0f2
Project Organization ...........cciieieiiiinnnnciinnnesiiesnsssssinsssssiessssssssssssssssssssssssssssssssssssss 1 of
Quality AsSurance ODbJECtIVES .....ccieiinrncnnsncsssencnssnnesssesesssesssssnsesssnssssssssssssssssssssssasss 1 of
Program SUMMATY ....iimeimemememeimsemsssscssssssssssessssssssssssssssssssasss 1 of
4.1 Performance Standards ...
42 TSt CONAIIONS ... e
421 TestCondition for Units 2 and 3Maximum-Feedrate-of Metals-and
B
4.2.1.1 Maximum Feedrate of Ash and Chlorine, Minimum Sorbent
and Carrier Fluid Flowrates to the SDA.........
4.2.1.2 Maximum Feedrate of Metals and Chlorine, Maximum Waste
Feedrates, Mimimum Temperatures in the PCC and SCC.............cocoooooein.
422 TestCondition for Unit 4 ...
4221 Maximum Feedrate of Ash and Chlorine, Minimum Sorbent
and Carrier Fluid Flowrates to the SDA.........

4.2.2.2 Maximum Feedrate of Metals and Chlorine, Maximum Waste
Feedrates, Minimum Temperatures in theRotary Kiln and SCC,

Minimum Carbon Feedrate.............ocoooi i

A2 Sleranrn-Feedrate-ob-Ash-and-Chlorme s
M- Maste-Feedrptespud-dinimpm-Ceombushe

R B

43 Establishing Operating Parameter LimitS .............c.ooovioiioeieeece e

4.4 Waste SCIECHION . .....oiiiiiii et et

4.5 Waste Feed SPiKing ........oooooiiiiiie s

4.5.1 Inorganic CONSHIUCTES ......ccuiiiiiiiiieiiieeiie e e e s s

4.5.2 Spiking for the LVM Category .......c.oeiieiieiieeieeee et

4.5.3 Spiking for the SVM Category .......ccuovviieiiiiie e

4.54  Spiking fOr MEICUIY ......ccviioiiiiiieceie e e

4.5.5 Spiking for Chlorine Loading .................cooo i

4.5.6 Spiking for Ash Loading............cocooiuiioiiieiice e

4.6  Testing During Cleaning Cycles......c.oooiiiiiii i

47  Conditioning Time Needed to Reach Steady State...........coooovieiioiiiieiiei e

4.8  Anticipated Test SChedule ..o

Sampling and Monitoring Procedures ... 1 of

5.1 Method MOdIfICAIONS ....oo.viitieiiiiii et e ne

5.2 Stack Gas SAmMPIING .....cooooviiiii e e

5.2.1 EPA Method 1 (Sample Port Location) ...........cccooevvveiiioiiiiieee e

5.2.2 EPA Methods 2, 3A and 4 (Flowrate, Gas Composition,
AN MOTSTUIE ..ottt e ettt e er e eneens



53

523

524
525
526

R5-2014-0104710000288

Table of Contents

Revision 18

Date: June 28, 2013 5eptember-5,2012
Page ii of iii

Hydrogen Chloride/Chlorine (EPA Method 26A) and
Particulate Matter (EPA Method 8)
EPA Method 29 (Multiple Metals) ........cocooooiioiiiicc e
SW-846 Method 0023 A (Dioxins/Furans)..........c..ccooeveiorioe e
Continuous Emission MONItOrS. ......ooivoiioiiieie i

Waste Feed Sampling Procedures............ccoooviioiioiiiie e



6.0

7.0

8.0

9.0

10.0

R5-2014-0104710000288

Table of Contents

Revision 18

Date: June 28, 20135eptember5,-2042
Page iii of'iii

Table of Contents (continued)

Page
Sample Handling, Traceability, and Holding Times .......ccciniiinnnsniicnnseissecnsanna 1 of
6.1 Sample Handling...........oooooiiiii et
6.2 Traceability ...
6.3 HOIAING TIMES ....oviieiiiiieee et
6.4  Sample Shipping and LOGIStICS. .....ccooveviiiiiciiieeieeeee e e
6.5 Sample Compositing and Splitting ...
Calibration Procedures ... 1 of
7.1 Type-S Pitot Tube Calibration ..............cccooeiiiii i
7.2 Sampling Nozzle Calibration .............cccoooiioiiiiie e
7.3 Temperature Measuring Device Calibration.............ccocooeeviieoiioeiiiieeece e
ANALYtiCAl ProCedures. .. uiinaiiinniinneiinneiineiiseiiseiemseicseissssssssssssssssssssssssssasssses 1 of
8.1 Analysis of Stack Gas Sample for Particulate Matter................oocooooiiieiiicie e
8.2  Analysis of Stack Gas Samples for Hydrogen Chloride/Chlorine...............cc.ccoo......
8.3  Analysis of Stack Gas Samples for Metals..........c..occooooiiiiiiiiii e
8.4  Analysis of Stack Gas Samples for Dioxins/Furans .............ccccoeoevviiiiriociceieenn.
8.5  Analysis of Waste Feeds . .....ccooomiiiiiie e
Internal Quality Control Checks ... 1 of
9.1 Sampling Quality Control Checks ..........oooiiiiiiieee e
9.1.1  Stack Gas SampPling .........cccooooiiiiiiiiiie s
9.1.2  Waste SamMPING ......ooooioiiiie e e
9.2  Analytical Quality Control ACHVITIES .........ooiiiiiieii e e
9.2.1 QC for Determination of Particulate in Stack Gas......................c.....c.......

9.2.2 QC for Determination of Hydrogen Chloride/Chlorine in
STACK GAS .o e e
9.2.3 QC for Determination of Metals in Stack Gas and Waste .............................
9.24 QC for Determination of Dioxins/Furans in Stack Gas ....................cc..oo..
9.2.5 QC for Determination of Composition by ASTM Methods............ccoocooe....
9.2.6 QC for Spiking Of Waste........c.ooviiiiieiie s
Data Reduction, Validation, and Reporting.........c..icneicnneicnneisimse 1 of
101 CalCulations. ....oui i e e
10.1.1 Stack Gas Mass Emission Rate Calculations.................ccccoooveiiiiiciieenn.
10.1.2 Constituent Feedrate Calculations .................ooooooooiiiiiiii,
10.1.3 Correction t0 7% OXYZOIN ....ocvviiiiieiieeeie et
10.1.4 Stack Gas Volumetric FIOWTate ........ccoooooiiiiiiiiiiiii e
10.2 Data Validation .........ooooiiiiiiiiii e e e
10.3  Chain-of-Custody Documentation ...............ccooooviiiiirieiiee e e

J O O oo} 11T



12.0

Date: June 28, 2013

Table of Contents (continued)

R5-2014-0104710000288

Table of Contents

Revision 14
}/1; mbers . 2012

Page iv of iii

Page

11.0  Assessment of Precision, Accuracy, and Completeness.......ccccueeerrercsrercssnnressannesan 1 of
T1.T PrOCISION ..uiiiiiiii ittt ettt ee et et e st s s e e e e ne e e en e ena enee s

1.2 ACCUTACY oo

113 COMPIEIENESS ..ot e e e eee e
Corrective Action and QA RepPoOrting .......ceicnnecennencnnencnnnnnensniensnisnsnnsssssns 1 of

121 AUt PrOCEAUIES . ...oiiiiieiiiiee et e

12,2 COrreCtiVe ACLIOM ..ottt et et et e e ee e

12.3  Quality ASSurance RePOIting.........ccoovvieiiiioiieiieeeie et e

APPENDIX A — Resume of Dr. Youngerman

APPENDIX B — SOP for Preparation of Spiking Solutions
APPENDIX C - Liquid Waste Sampling SOP

APPENDIX D — Solid Waste Compositing SOP

APPENDIX E — Test America Laboratories - Knoxville SOPs



2-1

5-1

5-3
5-4
5-5

6-1

7-1
7-2
7-3
7-4

R5-2014-0104710000288

List of Figures
Revision 18

Date: June 28, 2013 5eptember5,-204
Pageiofi

List of Figures

Project Organization Chart ...................

Stack Sampling Location —Units 2 and 3.

Stack Sampling Location — Unit 4........
Traverse Point Data Sheet.....................
Isokinetic Sampling Data Sheet ............

Schematic Drawing of EPA Method 5/26A Sampling Train for Determination

of Hydrogen Chloride/Chlorine and Particulate Matter................ooooeveiiiiioiieieee e
Sampling Train Schematic — Multiple Metals Sampling Train, Method 29.........................
Sampling Train Schematic — Dioxins/Furans by SW-846 Method 0023A............c..cccoeene.
Continuous Emission Monitoring SYSteM ..........ccvviuiieiieeiie e e

Process Sampling Data Sheet................
Example Transfer Form for Samples....

Pitot Tube Inspection Sheet .................

Temperature Readout Calibration Data

Dry Gas Meter Calibration Data Sheet.

Post Test DGM Calibration Data Sheet

ST e



3-1
4-1
4-2

4-3
4-4

4-6

4-8

5-1
5-2

5-4
6-1
8-1
8-2
8-3

9-1
9-2

9-4
9-5

R5-2014-0104710000288

List of Tables

Revision 16

Date: June 28, 2013 September-5,-204

List of Tables

Quality Assurance ODJECtIVES ........ccooiiiiiiiie e e

Applicable HWC MACT Emission Standards ...
Target Feedrates and Operating Conditions for Units 2 and 3 ...,
Target Feedrates and Operating Conditions for Unit 4.............occooeeiiiiiiiiinennen.

HWC MACT OPLs to be Established During the Comprehensive Performance

Test for Unifs 2 and 3. oo

HWC MACT OPLs to be Established During the Comprehensive Performance

TSt Or UNIE 4 ..ot
Emission Standards versus Operating Parameters............cocoooveeeiieieceieiceceee
Metals Evaluation Plan ...
Daily Schedule for the Subsequent CPT of Uni¢ 2, 3, and 4 ...

Stack Gas Sample Frequency.......c.cooovviiiiiiiie e
Sampling Procedures SUMMATry ............c..oooiiii i
Emissions Sampling SpecifiCations ............ooviviiieiieiee e
Method MOdIfICAtIONS ........oiviiiiiiii e

Summary of Sample Preservation and Holding Time Requirements ...................

Summary of Analytical Methods .............oooooioiiii e
Target Analytes for Determination of Metals.............oooooiiiiiiiiii
Target Analytes for Determination of Dioxins/Furans ............ccccoocoveiiiiininne.

Summary of Sampling and Analytical QC Requirements ............ccocceeeeeeenieennn.
Summary of QC Checks for Hydrogen Chloride/Chlorine Analysis....................
Summary of QC Checks for Metals AnalysiS.........ccoovvioiioiieeiece e
Summary of QC Checks for Dioxins/Furans Analysis by HRGC/HRMS ...........

Summary of Analytical QC Checks for Analysis of Waste Feed Samples for

Heating Value, Density, Ash, Viscosity and Total Chlorine ..............c..ccocoeini.

Pageiofi



R5-2014-0104710000288

Section 1.0

Revision 18
Date: June 28, 2013 5eptember-5,20

Page 1 of 2

| 1.0 Introduction and Problem Definition

Veolia ES Technical Solutions, L.L.C. (Veolia) operates three incinerators at its Sauget,
[linois facility. Two of the incinerators are fixed hearth units (Units 2 and 3), and the third
incinerator is a rotary kiln unit (Unit 4). All of the incineratars treat certain wastes that are
classified as hazardous under state and/or federal regulations, and are subject tothe National
Emission Standards for Hazardous Air Pollutants (NESHAPs) for Hazardous Waste
Combustors (Title 40 of the Code of Federal Regulations, Part 63 [40 CFR Part 63], Subpart
EEE), (i.e.,, the HWC MACT).

In August and September of 2008, Veolia conducted tests of Units 2, 3, and 4 required
by the information collection requests from USEPA Region 5 dated June 5, 2008 and
September 12, 2008. Those tests began on August 11, 2008 for Unit 2, August 5, 2008 for
Unit 3, and August 21, 2008 for Unit 4. The test plans for these tests were approved by
USEPA Region 5. The tests were designed to demonstrate compliance with the applicable
emission standards of the HWC MACT for metals codified at 40 CFR § 63.1219(a)(2), 40 CFR
§ 63.1219(a)(3), and 40 CFR § 63.1219(a)(4) for mercury, cadmium and lead (i.e., Semwolatile
Metals — SVM), and arsenic, beryllium, and chromium (i.e., Low Volatilty Metals - LVM).
The tests also established Operating Parameter Limits (OPLs) for mecury, and SVM and LVM
codified at 40 CFR § 63.1209(1) and 40 CFR § 63.1209(n), respectively.

The initial Comprehensive performance tests of Units 2, 3, and 4 commenced on
December 8, 2009 for Unit 2; on December 1, 2009 for Unit 3; and on December 16, 2®9 for
Unit 4. The Comprehensive Performance Tests were performed in accordance with
Comprehensive Performance Test Plans approved by USEPA Region 5 on November 25, 2009.
The HWC MACT, at 40 CFR § 63.1207(d), states “The date of commencement of the initial
comprehensive performance test is the basis for establishing the deadline to commence the initial
confirmatory performance test and the next comprehensive performance test. You may conduct
performance testing at any time prior to the required date. The deadline for commencing
subsequent confirmatory and comprehensive performance testing is based on the date of
commencement of the previous comprehensive performance test.” Veolia Sauget understands
that EPA Region 5’s position regarding commencement of the subsequent CPTs is based on the
initiation of the metals tests performed in 2008, stating in a letter dated August 3, 2012—Veolia
must submit to EPA a notification of intent to conduct a CPT and a site-specific test plan for the
CPT at least one year before the performance test. 40 CFR § 63.1207(e)(1)(1)...by September 5,
2012]|. Veolia is submitting to EPA its notification of intent and sitespecific test plan for the
subsequent CPT by this date.
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This document is a Quality Assurance Project Plan (QAPjP) fothe subsequent

Comprehensive Performance Tess of Units 2, 3 and 44es-the-subsequent-comprehensive

performanece-tests-(CPTs). The testing for the CPTs of all three incinerators is the same. This
QAPjP provides specifications for the testing described in the Comprehensive Performance Test
Plans for the respective units, and is for the CPTs of all three incinerators. All of the applicable
parameters of the HWC MACT including dioxins/furans, total hydrocarbons (THC), carbon
monoxide (CO), particulate matter (PM), hydrogen chloride/chlorine gas (HCI/Cl,), mercury,
SVM, and LVM will be determined during the CPTs. Engineering descriptions of each of the
three Veolia incinerators at the Sauget plant are provided in the respective Comprehensive
Performance Test Plan.
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2.0 Project Organization

The project organization for the performance and reporting of the Comprehensive
Performance Tests of the Units 2, 3, and 4 incinerators at Veolia Sauget is presented in
Figure 2-1. The responsibilities of the key personnel are outlined in this section.

David Klarich is the Veolia Test Manager and is responsible for the Comprehensive
Performance Test programs. Mr. Klarich will be responsible for the overall performance and
coordination of the test effort and for all agency communications concerning the Comprehensive
Performance Tests.

URS Corporation (URS) will serve as the performance test coordinator, and will perform
sampling and analysis for the test. URS’ responsibilities include coordination of unit operations,
the collection of stack gas samples, transport of collected samples to the laboratory, analysis of
all samples (using a subcontract laboratory), and preparation of the test report.

Michael Fuchs of URS will serve as the Project Manager. In this role, he has the overall
responsibility for the success and quality of the URS effort.

Dr. EugGene Youngerman of URS will serve as QA/QC Officer. He is responsible for
the development of the QA/QC activities, as well as data review and reporting from a quality and
data validation perspective. He will prepare the QA/QC section of the final report, focusing on
data quality issues.

Dr. Youngerman will perform data validation for the CPT. He has over 25 years of
experience including document preparation; test protocol design and preparation; laboratory
coordination; method development; plan implementation; and interpretation and reporting of
sampling, analysis and QA/QC results. As shown in Figure 2-1, while Dr. Youngerman is part
of URS’ project team, he not only has direct lines of communication with URS’ Project Manager
but also with Veolia’s Test Manager. Dr. Youngerman’s resume is in Appendix A to this
QAP;P.

Meggen DeLollis will serve as the Field Sampling Coordinator. In this role, she will be
responsible for the day-to-day performance of the URS activities in the field, and will be
responsible for sample shipment to the laboratories. Ms. DeLollis will have primary authority for
decisions concerning sampling and analysis. Ms. DeLollis will also be responsible for the
organization and execution of the mobilization effort, and will be responsible for the acquisition
and calibration of all equipment and supplies.
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Meggen DeLollis will also be responsible for the analysis phase of this program. She will
be the focal point for communication between the field team and the analytical laboratories, as
well as the key for receipt of data, and support information from the laboratories. She is
responsible that the laboratories implement the QA/QC requirements in this document. She will
be responsible for coordination of all analyses and preliminary review of analytical data.

Data review and reporting will be the responsibility of the task leaders described above.
Michael Fuchs will have the responsibility for preparation of the final report.
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Figure 2-1. Project Organization Chart
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3.0 Quality Assurance Objectives

This section presents quality assurance (QA) objectives for all of thethe-foHowingeritieal
measurement parameters for the Comprehensive Performance Tests:

e Particulate matter in the stack gas;

e HCl and Cl; in the stack gas;

e Metals (SVM, LVM, and mercury) in the stack gas;
¢ Dioxins/furans in the stack gas;

e THC in the stack gas;

e Metals in the waste feed;

e Ash in the waste feed; and

e Chlorine in the waste feed;

e Moisture of the waste feed;

e Caloric (Heating) Value of the waste feed;
e Density of liquid waste feed;

e Viscosity of liquid waste feed.

™
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delineated in Section 1.0 of this document.
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Table 3-1 summarizes the QA objectives for the eritieal-measurement parameters in terms
of accuracy, precision, and completeness No precision or accuracy measurement for particulate
matter in the stack gas, while a critical measurement, is listed in Table 3 -1 because they cannot
be readily measured in a test. Adherence to the method protocol, which includes performance-
related activities such as sampling equipment calibration, isokinetic sampling, balance
calibration, desiccating filters to a constant weight, etc., is the basis for achieving acceptable
method accuracy. For other critical measurement parameters, the performance objectives are
expressed by conditions that can be appraised experimentally.

The completeness objective reflects the requirement to provide three valid determinations
of each target measurement. The subsequent CPTs of all three incinerators will include
onesmrttiple test conditions to demonstrate system performance and to establish appropriate
operating parameter limits (OPLs) for all of the applicable standards of the HWC MACT.
Sections 4.2.1,4.2.2, and 4.2.3 present the tests at which the incinerator will be tested. TheEaeh
ofthe CPT of all three incineratorss will include three replicate sampling runs at each-efthe-set
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| efwmultple one test conditions for each incinerator. The completeness objective of 100% in the
table below reflects the need to develop three valid determinations. Since additional samples
cannot be collected after the test, any loss of anticipated data through sample breakage or
mishandling after the field portion of the test will be carefully evaluated with respect to the
impact of project objectives. All QA/QC data will be thoroughly interpreted in the final report.
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Table 3-1. Quality Assurance Objectives
Parameter Reference Precision ! Accuracy ’ Completeness
EPA Method 26A .
. - 10% RPD for duplicate | 75-125% recovery for
4 . 0
HCI/Cl, in Stack Gas (precision); Test . : . 100%
America SOP (accuracy) analysis for each sample | matrix spike
E?(ﬁ* Slﬁz/aQrgoizo\C;eilges 20% RPD for matrix 70-130% recovery for
“Metals in Stack Gas . - spike/matrix spike Ntgdd y 100%
Incineration, January . matrix spikes
1990 duplicate
70-130% recovery of
0,
‘Dioxins/Furans in Stack Gas | SW-846 Method 0023A 30% RSD for poqled method-specified 100%
surrogate recoveries
surrogates
s . Span and zero drift Coahbratlo.n error within ;
THC in Stack Gas EPA Method 25A A 5% of calibration gas 90%
within 3% of span
value
75-125% recovery for
EI;(ﬁ g?;ggoizo\;ﬁi?s 20% RPD for matrix matrix spikes for mercury,
Metals in Waste Feed . . spike/matrix spike 70-130% recovery for 100%
Incineration, January . . .
duplicate matrix spikes for all other
1990
metals
10% RPD for laboratory
. )
‘Ash in Waste Feed ASTM Method D-482 | €ontrol 90-110% recovery for 100%
sample/laboratory laboratory control sample
control sample duplicate
= -
dy s SW-846 Method 5050 | 1070 RPD for matrix 80-120% recovery for .
Chlorine in Waste Feed spike/matrix spike o 100%
and 9056 Aa . matrix spikes
duplicate
95-105% recovery for
) e . laboratory control sample
*Percent Water (Moisture) in | ASTM Method E-203 o v !
- 10% RPD for Percent
Liquid Waste or Water values > 1% 95.105% for 100%
Feed ASTM Method D-4017 o oo Teeateny 1o
continuing calibration
verification
ASTM Method D-5142
M oietire i Soli 50 . q o
‘gizgmm in Solid Waste or gliﬁiii?aﬁ?i;ffpk N/A Gravimetric Test 100%
ASTM Method D-160.3
4 . . ASTM Method D-5865 . .
Caloric (Heating) Value of 10% RPD for laboratory | 98-102% recovery for 100%
Waste Feed ASTM M <)g D240 duplicates laboratory control sample ’
ASTM Method -
yanes [P Acte 0 , [ -~ 0 warery £
Dcnblty of (Liguid) Waste ASTM Method D-1475 1()/0‘RPD“ for analytical | 99-101% recovery ‘tnr 100%
Feed duplicates laboratory control sample
Wiscosi iqui aste 0 for analytical | <1% of calibration chec
\t iscosity of (Liquid) Waste ASTM Method 1-445 10 /O‘Ptm? for analytical H] V6 of calibration check 100%
Feed duplicates sample

H

Precision is expressed according to the type of measurement. For surrogate spikes and replicate assays, precision is expressed as percent

relative standard deviation (RSD) for the set of spike recoveries or assay results. For objectives measured by matrix spike duplicates (MSD) or
duplicate analyses, precision is expressed as the relative percent difference (RPD) between MS/MSD recoveries or duplicate analyses.

W

Accuracy is expressed in terms of percent error, or difference between a measured value and the theoretical value, expressedas a percentage of

the theoretical. For assays, the objective is based on the mean measured value. For surrogate and matrix spike (MS) recoveries, the objective is
based on single measurement results.

Test America Knoxville will be performing these analyses.

Completeness is the total number of valid measurement results, expressed as a percentage of the number planned.
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° URS Austin will perform THC measurements onsite with a continuous emissions monitor. EPA Method 25A requires an hourly drift check to
be performed during each test run.

If the QA objectives for accuracy and precision are not met, careful interpretation of the
analytical data will be made to evaluate the associated impact on the performance
demonstrations. Results that are outside of these objectives may indicate matrix interferences
that are sometimes present in stack emission samples. As such, results that are outside these
specifications do not necessarily invalidate the data, but rather indicate the need to evaluate the
data carefully and explain potential biases and/or limitations in the use of the data. The
evaluation for data validity will be based (among other things) on the evaluation of the

laboratory’s adherence to the QC and corrective action specifications.

Other QA objectives are representativeness and comparability. Representativeness is a
function of sampling strategy. Representative stack gas samples will be collected by following
approved reference methods, which are specifically developed to acquire representative samples
(i.e., collection over time period, compositing of multiple samples, etc.). All samples will be
collected only under stable and specific operating conditions.

Comparability is the degree to which data from a given study can be compared to data
from other similar studies. Data comparability will be ensured by adhering to the standard
methods specified in this document. Analytical results will also be presented in appropriate
standard units according to industry conventions.
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4.0 Program Summary

The objectives for the subsequent CPTs of Units 2,3, and 4 will be accomplished while
conducting onemutiple test conditions, all to be performed with triplicate runs. A brief
description of the test conditions-a+e is provided below along with a description of the applicable
emission limits, target operating conditions, and the resulting operating parameter limits (OPLs).

41 Performance Standards
The CPTs have been designed to demonstrate compliance with all of the applicable
emissionof the HWC MACTas shown in Table 2-1 including:

e Carbon Monoxide;

e Total Hydrocarbons;

e Dioxins/Furans;

e Particulate Matter;

e Mercury;

e Secmivolatile Metals (SVM) (Cd and Pb combined);

e Low Volatility Metals (LVM) (As, Be and Cr combined); and
e Hydrogen Chloride/Chlorine (HCI/Cl,).

A performance evaluation test of the Continuous Monitoring System (CMS) will be performed in
association with the CPT. A Relative Accuracy Test Audit (RATA) for the CO and O,
Continuous Emissions Monitoring Systems (CEMS) will be performed to coincide with the CPT
(i.e., within 60 days of the CPT).



R5-2014-0104710000288

Section 4.0

Revision 18

Date: June 28, 2013 September5.-2012
Page 2 of 14

Table 4-1. Applicable HWC MACT Emission Standards

Emissions Parameter Limit Citation
ot s | e [aane ione
Mercury <130 pg/dscm 40 CFR § 63.1219(a)(2)
Semivolatile Metals (SVM) (Cadmium <230 pg/dsem 40 CFR § 63.1219()(3)
and Lead)

Low Volatile Metals (LVM) (Arsenic, <92 pg/dsem 40 CFR § 63.1219(a)(4)
Beryllium, and Chromium)

Carbon Monoxide < 100 ppmyv, dry 40 CFR § 63.1219(a)(5)(1)
Total Hydrocarbons < 10 ppmv, dry 40 CFR § 63.1219(a)(5)(ii)
Hydrogen Chloride/Chlorine <32 ppmv dry, as CI' 40 CFR § 63.1219(a)(6)
Particulate Matter (PM) <0.013 gr/dscf 40 CFR § 63.1219(a)7)
Destruction and Removal Efficiency >99.99 % 40 CFR § 63.1219(c)(1)
(DRE)

Note: All emission concentrations are corrected to 7% oxygen.

4.2 Test Conditions

The testing is designed to demonstrate compliance with targeted HWC MACT emissions
standards while establishing OPLsrequired in association with the targeted standard, or
standards. There will be one test condition conducted on each of the three incinerators — Units
2,3, and 4, and one set of OPLs will be established for each unit. In the first part of the test for
each unit, compliance will be demonstrated with the emission standards for PM and HCI/Cl;,
and the OPLs required in association with these emission standards will be developed. In the
second part of the test for each unit, compliance will be demonstrated with the emission
standards for dioxins and furans, LVM, SVM, mercury, and THC, and the OPLs required in
association with these emission standards will be developed. There will be three test runs
performed at the one test condition for all three units. Section 4.8 and Table 4-8 present an
anticipated daily schedule for the conduct of the subsequent CPT of each of the three units.
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4.21 Test Condition for Units 2 and 3
While the objectives for the subsequent CPTs of all three units are the same, the test for

Units 2 and 3 1s slightly different than for Unit 4.
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4.2.1.1 Maximum Feedrate of Ash and Chlorine, Minimum Sorbent and Carrier
Fluid Flowrates to the SDA
This part of the CPT is designed to demonstrate compliance with the emission limits

and to establish OPLs for the Final Replacement Standards of the HWC MACT for PM and
HCI/CL,.

Units 2 and 3 will be operated at normal combustion zone temperatures with normal
waste feed rates. The flue gas flowrate and the chlorine and ash feedrates will be maximized. The
target waste and component feedrates and operating conditionsfor this portion of the CPT ae
summarized in Table 4-2 and the proposed operating limits are summarized in Table 4-4. Target
operating conditions for this portion of the test are:

e Maximum Feedrate of Ash
e Maximum Feedrate of Chlorine
e Maximum Stack Gas Flowrate

e  Minimum Sorbent Flowrate to the SDA
e Minimum Carrier Fluid Flowrate to the SDA

Table 4-2 presentsthe waste feeds and spiked feed materials that are planned to be fed
during the testing along with anticipated feedrates for each. In the event that selected waste feed
materials contain an appreciable quantity of ash andchlorine, the ashor chlorine spiking rates
may be adjusted to achieve the overall desired feedrate.

Sampling for this portion of the test includes:
e Stack — PM
e Stack - HCI/Cl,
e Stack - CO, O,
e Chlorine Spiking Material
e  Waste Feeds — Ash, Chlorine, Moisture, Heating Value, and Density and
Viscosity (Liquids)

The OPLs associated with the emission standards for PM and HCY/CL, will be
developed from this portion of the test using process data collected during the collection of the
Method 5/26 A sampling train.
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4.2.1.2 Maximum Feedrate of Metals and Chlorine, Maximum Waste Feedrates,
Minimum Temperatures in the PCC and SCC
This part of the test is designed to demonstrate compliance with the emission limits and
to establish OPLs for the Final Replacement Standards of the HWC MACT for LVM, SVM,
mercury, dioxins and furans, and THC.

Units 2 and 3 will be operated at maximum hazardous waste feedrates and minimum
combustion zone temperatures. The feedrates of SVM, LVM, and Hg will be maximized, and
the flue gas flowrate and chlorine feedrate will be maximized. The baghouse inlet temperature
will be maximized. The feedrate of ash will be at normal (or higher) level§he target feedrates
and operating conditons for Units 2 and 3 forthis portionof the CPT ae summarized in Table 4-2
and the proposed operating limits are summarized in Table 4-4. Target operating conditions for
this portion of the test are:

o  Maximum Pumpable Hazardous Waste Feedrate
e Maximum Total Hazardous Waste Feedrate

¢ Minimum PCC Temperature

o Minimum SCC Temperature

e Maximum Stack Gas Flowrate

o Maximum Feedrate of Pumpable LVM

e Maximum Feedrate of Total LVM

e Maximum Feedrate of SVM

e Maximum Feedrate of Mercury

e Maximum Feedrate of Chlorine

o Maximum Baghouse Inlet Temperature

Table 4-2 presentsthe waste feeds and spiked feed materials that are planned to be fed
during the testing along with anticipated feed rates for each. In the event that selected waste feed
materials contain an appreciable quantity of chlorine, LVM, SVM, or mercury, the metals or
chlorine spiking rates may be adjusted to achieve the overall desired feed rate. Sampling for this
portion of the test includes:

e Stack — Dioxins/Furans

e Stack—LVM, SVM, and Hg
o Stack — CO, O,

e Stack - THC
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o Cr, Pb, Hg, and Chlorine Spiking Materials
o Waste Feeds — Metals (LVM — As, Be, Cr; SVM — Pb, Cd; Hg), Ash, Chlorine,
Moisture, Heating Value, and Density and Viscosity (Liquids)

Operation of Units 2 and 3 will remain consistent throughout the collection of the
Method 29 and Method 0023 A sampling trains. The OPLs associated with the emission
standards for LVM, SVM, Hg, dioxins/furans, and THC will be developed using process data
gathered during the collection of the Method 29 and Method 0023 A sampling trains. The
second part of the test is expected to be completed with the completion of sampling of the
Method 0023 A sampling train. The Method 0023 A sampling train is the longer running
sampling train, and should be the last one completed.

4.2.2 Test Condition for Unit 4
Following 1s a description of the test condition for Unit 4.

4.2.2.1 Maximum Feedrate of Ash and Chlorine, Minimum Sorbent and Carrier
Fluid Flowrates to the SDA
This part of the CPT is designed to demonstrate compliance with the emission limits
and to establish OPLs for the Final Replacement Standards of the HWC MACT for PM and
HCI/CL,.

Unit 4 will be operated at normal combustion zone temperatures with normal waste
feedrates. The flue gas flowrate and the chlorine and ash feedrates will be maximized. The target
waste and component feedrates and operating conditionsfor this portionof the CPTfor Unit 4are
summarized in Table 4-3 and the proposed operating limits are summarized in Table 4-5. Target
operating conditions for this portion of the test are:

e Maximum Feedrate of Ash

e Maximum Feedrate of Chlorine

e Maximum Stack Gas Flowrate

e Minimum Sorbent Flowrate to the SDA

e Minimum Carrier Fluid Flowrate to the SDA

Table 4-3 presentsthe waste feeds and spiked feed materials that are planned to be fed
during the testing along with anticipated feedrates for each. In the event that selected waste feed
materials contain an appreciable quantity of ash andchlorine, the ashor chlorine spiking rates
may be adjusted to achieve the overall desired feedrate.
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Sampling for this portion of the test includes:
e Stack — PM
e Stack -~ HCVCLh
o Stack — CO, O,
e Chlorine Spiking Material
e Waste Feeds — Ash, Chlorine, Moisture, Heating Value, and Density and
Viscosity (Liquids)

The OPLs associated with the emission standards for PM and HCI/CL will be
developed from this portion of the test using process data collected during the collection of the
Method 5/26A sampling train.

4.2.2.2 Maximum Feedrate of Metals and Chlorine, Maximum Waste Feedrates,
Minimum Temperatures in the Rotary Kiln and SCC, Minimum Carbon
Feedrate
This part of the test 1s designed to demonstrate compliance with the emission limits and
to establish OPLs for the Final Replacement Standards of the HWC MACT for LVM, SVM,
mercury, dioxins and furans, and THC.

Unit 4 will be operated at maximum hazardous waste feedrates and minimuaombustion
zone temperatures. The feedrates of SVM, LVM, and Hg will be maximized, and the flue gas
flowrate and chlorine feedrate will be maximized. The feedrate of carbon will be maximized,
and the baghouse inlet temperature will be maximized. The feedrate of ash will be at normal (or
higher) levels. The target feedrates and operating conditionsfor this portionof the CPT ae
summarized in Table 4-3 and the proposed operating limits are summarized in Table 4-5. Target
operating conditions for this portion of the test are:

e Maximum Pumpable Hazardous Waste Feedrate to the Rotary Kiln
o  Maximum Pumpable Hazardous Waste Feedrate to the SCC

e Maximum Total Hazardous Waste Feedrate

e Minimum Rotary Kiln Temperature

o Minimum SCC Temperature

o Maximum Stack Gas Flowrate

e Maximum Feedrate of Pumpable LVM

o Maximum Feedrate of Total LVM

o Maximum Feedrate of SVM
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e Maximum Feedrate of Mercury

e Maximum Feedrate of Chlorine

e Minimum Carbon Feedrate

o  Maximum Baghouse Inlet Temperature

Table 4-3 presentsthe waste feeds and spiked feed materials that are planned to be fed
during the testing along with anticipated feed rates for each. In the event that selected waste feed
materials contain an appreciable quantity of chlorine, LVM, SVM, or mercury, the metals or
chlorine spiking rates may be adjusted to achieve the overall desired feed rate. Sampling for this
portion of the test includes:

e Stack — Dioxins/Furans

e Stack—~LVM, SVM, and Hg

e Stack - CO, O,

e Stack - THC

o Cr, Pb, Hg, and Chlorine Spiking Materials

e Waste Feeds — Metals (LVM — As, Be, Cr; SVM — Pb, Cd; Hg), Ash, Chlorine,
Moisture, Heating Value, and Density and Viscosity (Liquids)

Operation of Unit 4 will remain consistent throughout the collection of the Method 29
and Method 0023 A sampling trains. The OPLs associated with the emission standards for
LVM, SVM, Hg, dioxins/furans, and THC will be developed using process data gathered
during the collection of the Method 29 and Method 0023 A sampling trains. The second part of
the test is expected to be completed with the completion of sampling of the Method 0023 A
sampling train. The Method 0023 A sampling train 1s the longer running sampling train, and
should be the last one completed.
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' Expected Feedrate or
Parameter Units | NOC Operating Condition to be
’ Demonstrated During the CPT
Pumpable Waste Feed [b/hr w4l 3,150 - 4,000
Solids Waste Feed Ib/hr 600 - 1,100
Total Waste Feed Ib/hr <4047 3,750 - 5,000
Stack Gas Flowrate actm <541 14,500 - 17,000
Temperature in the Primary Combustion Chamber F =686 1,650-1,750
Temperature in the Secondary Combustion Chamber F el 1,800 - 1,900
Lead Spike' [b/hr 60 - 65
SemiVolatile Metals Feedrate Ib/hr “bd 60 -65
Chromfum Spike' bt 40- 45
Pumpable Low Volatility Metals Feedrate Ib/hr «4b 40-45
Total Low Volatility Metals Feedrate Ibihr w4l 40-45
Mercury Spike’ bt 0.001-0.003
Mercury Feedrate Ib/he =Y 0.001 -0.003
Chlorine Spike’ bt 200- 250
Chlorine Feedrate Ibhr S 200-250
Ash Feedrate Ib/hr bt 500 - 700
Fabric Filter Inlet Temperature F e 390- 425
Sorbent Feedrate Ib/th Ch 451 125-20
Carrier Fluid Flowrate gallb Ch “deth 14-20

"Rates may be modified based on concentrations in the nafive waste fed during the CPT,
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. / Expe.cted Feec?r.ate or
Parameter Units wX00 Operating Condition to be
‘ Demonstrated During the CPT
Pumpable Waste Feed to the Primary Combustion Chamber b < 3,000 - 4,000
Pumpable Waste Feed to the Secondary Combustion Chamber Ibhr webdds 800 - 1,500
Solids Waste Feed Ibhr 7,500 - 10,000
Total Waste Feed to the Primary Combustion Chamber [b/hr ER VR 12,000 - 15,000
Total Waste Feed to the Secondary Combustion Chamber [bhe Y 800 1,500
Stack Gas Flowrate Acfim aebiddl 35,000~ 40,000
Temperature in the Primary Combustion Chamber F =400 1,500 1,700
Temperature in the Secondary Combustion Chamber F Ld bl 1,800~ 1,900
Lead Spike' [bvhr 60- 65
SemiVolatile Metals Feedrate lb/hr bk 60 -63
Chromiu Spike’ [bhe 40-45
Pumpable Low Volatility Metals Feedrate Ib/hr <4 40-45
Total Low Volatility Metals Feedrate [bhe e 40-45
Mercury Spike' lbvhr 0.02-0.06
Mercury Feedrate [bhe <0006 0.02-0.06
Chlorine Spike’ lb/hr 200 - 250
Chlorine Feedrate [b/hr < 200- 250
Ash Feedrate [b/hr 4444 5,500-6,500
Fabric Filter Inlet Temperature F <444 390 - 425
Carbon Injection Feedrate Ibhr 62 6-8
Sorbent Feedrate [b1b Ch P 20-25
Carrier Fluid Flowrate gal'lb Ch Saddid 30-3.5

" Rates may be modificd based on concenirations in the native waste fod during the CPT,

Oof14
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Table 4-4. HWC MACT OPLS to be Established During the Comprehensive Performancdest for Units 2 and 3

. Averaging How Limit Expected
Proces; Parametr OS] period Established Limit
Maximum Pympable Waste Feed Ibhr 1-hr Average of naxium 3,150-4,000
HRASs for each run
Maxinum Total Waste Feed bhe || AVCREOIMEIN ) ag <oy
HRAs for cach run
Maximum Flue Gas Flownate achn J+hr Averagg ofmaimun | g1y 13009
HRAs for each run
Mininum Temperature in the Primary Combustion Chamber F 1-hr Averag;gt;;zzstest M 1650-1750
Minimum Temperature in the Secondary Combustion Chamber | °F 1-hr Averag;gt;g;:stest M 1800-1.900
Maximum Total Low Volatility Metals (LVM) Feedrate Ib/hr 12-hr Averg of heaverg 40-45
HRAS for ¢ach run
Maximum Pumpable LVM Feedrate Ib/hr 12:hr Averig ofheaverg 40-45
HRAs for each run
Maxioum Semivolale Metals(SVM) Feedrate b | g | Aoneolbemeng |
HRAs for each run
Maxiomum Total Mercury Feedrate bhe | | ACRSORISRR)Ga o
AVEIages
Maxinum Chlorine/Chloride Fearate Ib/hr 12-hr Averagsof te et run 200 -230
averages
Maxiomum Ash Feedrate b | | Aemolbeaemgs ) g, g
HRAS for each run
Maximum Fabric Filter Inlet Temperature F 1-hr Avetag of s tst un 390 -425
Averages
Minimum Sorbent Feedrate Ib/lb Cly 1-hr Average ot i est um 1.25-20
averages
Miniuam Carrir Fhuid Flowrate gllbCy| par | Aengobesin ),
° averages
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Table 4-5. HWC MACT OPLS to be Established During the Comprehensive Performancéest for Unit 4
) . Averaging How Limit .
Process Parameter Unifs Period Estublished Expected Limit
Maximum Pumpable Waste Feed to the Primary Combustion Chamber b I-hr Averageof maximin 3,000-4,000
HRAs for each run
Maximum Pumpable Waste Feed to the Secondary Combustion Chamber b I-hr Averageof maximin 800-1,500
HRAs for each run
Maximum Total Waste Feed to the Primary Combustion Chamber [bvhr 1-hr Average o mximm 12,000~ 15,000
HRAs for each run
Maximum Total Waste Feed to the Secondary Combustion Chamber b I-hr Averegoof maximum 800-1,500
HRAs for each run
Maximum Flue Gas Flownte acfm L-hr Average of maximum 35,000-40.000
HRAs for each run
Minimum Temperature in the Primary Combustion Chamber F I-hr Averag;ﬁ;l;:at i 1,500~ 1,700
Minimum Temperature in the Secondary Combustion Chamber F I-hr Averag;ﬁ;l;ee;est i 1,800- 1,900
Maximum Total Low Volatility Metals (L.VM) Feedrate [b/hr 12-hr pversgeof he aveage HRAs 40-45
for each un
Maximum Pumpable LYM Feedrate [b/hr 12-he pverige ?f the average HRAs 40-45
or ach run
Maximum Semivolatile Metals (SVM) Feedrate [b/hr 12-he pverge ol the averag HRAs 60-65
for each run
Maximum Total Mercury Feedrate bvhr 12-he Average 'ofthe festn 0.02-0.06
averages
Maximum Chlotine/Chloride Fealrate Io/he 124 Average 'ofthe lestrun 200-250
averages
Maximum Ash Feedrate Iohe 12he Average ofhe average HRA 5,500~ 6,500
for each run
Maximum Fabric Filter Inlet Temperature F L-br Average ,Ofthe fest run 390-435
averages
Minimum Carbon Feedrate Ib/hr 1-hr Average gfthe festrun 6-8
averages
Minimum Sorbent Feedrale 1b/1b Cly L-hr Average thhe festrun 20-25
averages
Minimum Carrier Fluid Flowrate galTh Ch I-hr Average thhe festrun 30-35
averages
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4.3 Establishing Operating Parameter Limits

An objective of the subsequent CPT for the Final Replacement Standards is to establish
limits for a number of operating parameters while simultaneously demonstrating compliance
with the performance standards and emission limits of the HWC MACT. Operating parameter
limits established as required by the HWC MACT from the results of the CPT will limit
emissions of the regulated parameters, and will ensure compliance with these standards during
future operations. Table 4-6 identifies each emission standard and the operating parameter to be
monitored to ensure future compliance. The HWC MACT requires operating parameters be
established. The operating limit is set as the average of the three runs during the applicable
portion of the CPT, as appropriate per manufacturer specification, or by rule.

Table 4-6. Emission Standards versus Operating Parameters

Emission Standard Operating Parameter

Carbon Monoxide Stack CO CEMS concentration

PCC temperature

SCC temperature

Flue gas flowrate
Dioxins/Furans Total waste feedrate
Pumpable waste feedrate
Baghouse inlet temperature
Carbon feedrate (Unit 4 only)
PCC temperature

SCC temperature

DRE Flue gas flowrate

Total waste feedrate
Pumpable waste feedrate
PCC temperature

SCC temperature

Total Hydrocarbons (THC) Flue gas flowrate

Total waste feedrate
Pumpable waste feedrate
Mercury feedrate

Carbon feedrate (Unit 4 only)
Flue gas flowrate

Ash feedrate

Flue gas flowrate

SVM feedrate

LVM feedrate (total and pumpable)

Mercury

Particulate Matter

Semivolatile Metals

Low Volatility Metals Total chlorine and chloride feedrate
Baghouse inlet temperature
Flue gas flowrate
HCI/Cl, Total chlorine and chloride feedrate

Sorbent feedrate
Carrier fluid flowrate
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4.4 Waste Selection

Veolia proposes to feed a mix of wastes to each incinerator that is representative of
typical operations of the respective incinerators. During the Comprehensive Performance Tests,
the actual waste feed streams and target feedrates during the tests will be established based on
actual inventory of the waste streams at the time of testing.

4.5 Waste Feed Spiking

In order to demonstrate the required performance criteria for this program, it will be
necessary to spike the incinerator feeds with select organic and inorganic constituents. The spiking
levels and approach proposed for the CPT have been used successfully in the past for testing at not
only Veolia, but for testing at other hazardous waste combustion facilities as well.

Each spiked material will be prepared to a known specification and verified by a certificate
of analysis. These materials will be prepared and fed in a manner that assures a very consistent
feedrate. Feedrates of each spiked compound are to be well above expected levels in native wastes
such that the spiked constituent is expected to be the dominant feed of the selected parameter.
Waste feeds will be sampled during the test and analyzed'he amounts of the selected parameters in
the waste streams will contribute to the OPL for the waste feedrate of that constituent
Spiking rates are also selected based on historical performance to assure that emissions can be
detected and actual results, versus non-detect results, are used in the calculation of systemremoval
efficiencies (SREs).

Quality assurance requirements to confirm the concentrations ofhe target parameter in the
spiking materials are presented in Section9.2.6. A Standard Operating Procedure (SOP) for the
preparation of thespiking materials is attached as AppendixB.

4.5.1 Inorganic Constituents

Several metals will be spiked to the system to establish OPLs for the select constituents and
calculate SREs. Regulated metals may be fed at some level in the native waste materials to be used
during the test. However, these native concentrations may not be high enough to achieve the
desired feedrate limits to be set for the system. Therefore, during the metals portion of the CPTs,
Veolia plans to spike three surrogate metals at higher than normal rates to ensure that sufficient
metals are fed to achieve measurable emissions in the stack emissions.

Table 4-7 provides an overall summary of information relevant to the metals emissions
testing. This table shows that at conservative method detection limits for the stack sampling
method that will be used to measure metals in the stack gas (i.e., BEA Method 29) and the spiking
rates of these metalg a SRE can be calculated greater than SREmeasured inprevious test programs
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ofthe respective units These calculations show that the metals spiking ratesill result in measurable
concentrations andemission rates. This table is only used as a predictive tool, and OPLs will be
developed usingactual results of the CPT. Two other points are worth noting with regard to
Table 4-7:
e The spiked amount for a given metal will be the difference betweerthe desired feedrate
limit and the native quantity expected to be fed during the test; and

e Surrogate metals will represent the whole group (in the case of LVM and SVM) and
test results for the spiked of these two metals categories will be used to extrapolatto
the OPL for the metal feedrate.

The three metals to be spiked are representative of the three classes of metal volatility of the
HWC MACT,and therefore can be used to set limits for the HWC MACTmetals not spiked.

4.5.2 Spiking for the LVM Category

The LVM category for incinerators includes arsenic, beryllium and chromium. Veolia plans
to spike chromium at 40 - 45 Ib/hr during the metals tests of all three units. The SRE demonstrated
during the respective CPTsfor chromium will be used to establish the feedrate limits for total and
pumpable LVM for that unit, using extrapolation (see Section 4.6 of the CPT Plans)

Chromium will be spiked as chromic acid (unless another compound of chromium is used,
based on availability, and approved by USEPA Region fhrough a liquid feed injector via a
pumping station that will monitor the feedrate. Waste chromic acid is treated at Veolia and thus,
spiking chromic acid during the CPT is representative of normal operations.

4.5.3 Spiking for the SVM Category

The SVM category for incinerators includes cadmium and lead. Veolia plans to spike lead
at 60 - 65 Ib/hr during the CPTs of all three units to establish a SRE. The SRE demonstrated
during the respective CPTsfor lead will be used to establish a SVM feedrate limit for that unit,
using extrapolation (see Section 4.6 of the CPT Plans)

Lead will be spiked as lead nitrate (unless another compound of lead is used, based on
availability, and approved by USEPA Region 5) and fed to the incineratosmall, pre-measured
plastic baggies at regular intervals along with other solid waste feeds during the performance test.
Lead containing waste that are normally treated at Veolia are predominantly bulk or containerized
solids and thus, this spiking approach during the CPT is representative of normal operations.
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Table 4-7. Metals Evaluation Plan
Lead Chromium Mercury
N 045 0.50 179
Detection Limit () (024025) (025+025) (L1440 8008540 47:0.22)
Sample Volume Collected (dscf) 45 45 45
Stack Detection Limit (pg/m’) 0.35 0.39 140

Stack Flowrate (acm / dscfin at 12% 0,)

15,147/5,733 - Unit 2

15,147/5.733 - Unit 2

15,147/5.733 - Unit2

Emission Rate at Detection Limit (Ib/hr)

76% 107 - Unit2
76x 10° - Unit 3
20 10° - Unit 4

835x 107~ Unit2
85x10° - Unit3
22x10° - Unit 4

30x10°-Unit2
303 10°- Uiie3
79x107 - Unit4

Target Spiking Rate (Ib/hr)

60 - 63

40-45

0.001 -0.003 - Units 2 and 3
0.02-0.06-Unit4

SRE at Detection Limit (%) °

99.999238 - Unit 2
99.999238 - Unit 3
99.998027 - Unit 4

99.999151 - Unit 2
99.999151 - Unit 3
99.997802 - Unit 4

99.996952 - Unit 2
99.996952 - Unit 3
99.992110-Unit 4

99.999519 - Unit 2

99.999808 - Unit 2

55.77-Unit2

Historical SRE (%) 99998714 - Unit3 | 99999360 - Unit 3 55.06 - Unit 3
99.998241 - Unit4 | 99.999187 - Unit 2 95.38-Unit4
21 -Unit? _Unit? —Unit?
Stack Gas Concentration at Expected SRE and Mid-Range of g; gn.ng 513 511.113. 2431 811.Hg
Target Spiking Rate (ug/m’ at 7% 0,) - - -ont
© N e : 30-Unit4 9.5-Unit4 S1-Unitd

" Detection Limit in Probe and Nozzle Rinse + Acidic Peroxide Impingers of EPA Method 20.

* Detection Limit in Probe and Nozzle Rinse - Acidic Peroxide Impingers + Empty Tmpinger - Acidic Permanganate Tmpinger + HC1 Rinse of

EPA Method 29,

" Based on the low end target spiking rate .

" This SRE is an average of the results from the August/September 2008 test programs.
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4.5.4 Spiking for Mercury

Mercury is the only high volatility metal of the HWC MACT. Veolia plans to spike
mercury at approximately 0.001 —0.003 1b/hr duringthe test of the CPTs of Units 2 and 3 for metals,
and approximately 0.02 — 0.06 1b/hr duringthe test of the CPT of Unit 4 for metal§'he SRE
demonstrated during the respective CPTs for mercurywill be used to establish a mercury feedrate
limit for that unit, using extrapolation (see Section 4.6 of the CPT Plans)

Mercury will be fed as a mercuric nitrate solution (unless another compound of mercury
1s used, based on availability, and approved by USEPA Regiondontained in vials fed with solids
to the incinerator, and will be fed placing a vial in solids fed to the incineratdregular intervals
during the performance test. Mercury is predominantly present in solid feeds processed at Veolia
and using a liquid solution for spiking will provide an easily volatilized form fed along with
other solid feeds in a manner that is representative of normal operations.

4.5.5 Spiking for Chlorine Loading

Pursuant to 40 CFR §63.1209(n)(4) and 40 CFR §63.1209(0)(1), Veolia will be
establishing a maximum total chlorine and chloride feedrate during the CPT. The maximum
chlorine feedrate is an OPL to be established in association with the HWC MACT standards for
LVM and SVM, and HCI/CL. In addition to the chlorine being fed to the incinerators from the
native wastes, chlorine feed to the incinerators will be supplemented duringthe HCI/CI, portion
and the SVM and LVM portion of the CPTs by the spiking of hexachloroethane (unless another
chlorinated compound is used, based on avaibility, and approved by USEPA Region 5The
hexachloroethane will be delivered in small, pre-measured plastic baggies at regular intervals along
with other solid waste feeds during the performance test. The spiking will be adjusted based on the
total chbrine/chloride content of the native wastes.

Veolia believes that the native wastes will contain sufficient chlorinecontent to comply
with the requirement in 40 CFR §63.1207(g)(1)(A) for feeding normal (or higher) levels of
chlorineduring the test for doxins/furans If the native wastes that are going to be fed during the
testing do not contain a sufficient chlorine content to achieve the targeted feedrate Veolia may
need to spike chlorineduring the dioxins/furans testsThe average feedrate of chlorne from
Decembertanuwary 2012 through May 20133se-2042 was 3534 Ib/hr for Unit 2, 3138 1b/hr for
Unit 3; and 8286 1b/hr for Unit 4.
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4.5.6 Spiking for Ash Loading

Pursuant to 40 CFR §63.1209(m)(3), Veolia will be establishing a maximum ash feedrate
during the CPTs. The maximum ash feedrate is an OPL to be established in association with the
HWC MACT standard for PM. h addition to the ash being fed to the incinerators from the native
wastes, the ash feedrateto the incinerators may be supplemented during the PM portion of the
CPT if the ash conters of the wastesdo not contain a sufficient ash content to meet the targeted
feedrate.

Veolia believes that the native wastes will contain sufficient ash content to comply with
the requirement in 40 CFR §63.1207 (g) (1)(B) for feeding normal (or higher) levels of ash
during the SVM and LVM performance tests. If the native wastes that are going to be fed during
the testing do not contain a sufficient ash content to meet this requirement, Veolia may need to
spike a high ash material into the solids feeds. The average feedrate of ash from
Decemberdaruary 2012 through May 2013fare2042 was 102423 Ib/hr for Unit 2; 109486 Ib/hr
for Unit 3; and 9494355 Ib/hr for Unit 4.

4.6 Testing During Cleaning Cycles

40 CFR 63.1207(g)(1)(1)(C) requires that tests for PM, SVM, LVM, mercury, and
dioxins/furans include a normal cleaning cycle of the PM control device. The baghouse is the
unit of the air pollution control train that is designed and operated to control particulate matter.
Testing for PM, SVM, LVM, mercury, and dioxins/furans will be performed during a cleaning
cycle of the fabric filter (i.e., baghouse). Testing in all three runs of all tests conducted will
include a cleaning cycle of the baghouse.

As discussed in Section 2.5.1 of this plan, jets of air are usedto clean the filter bags of the
baghouse. Periodically, the cleaning sequence is initiated, either at the end of a 4-hour timed cycle,
when the differential pressure across the filter reaches a predetermined setpoint of approximately
7.0l w.c., or when the operator initiates a cycle. Veolia will ensure that the baghouse undergoes a
cleaning cycle during each run of the CPT.
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4.7 Conditioning Time Needed to Reach Steady State

Since there are no recirculating scrubber flows (the lime shurry to the spray dryer is once-
through), the conditioning time prior to sampling for the Veolia units 1s governed primarily by the
gas residence time from the feed point to the sampling locations. This residence time 1s
approximaely 5 secondsfor Units 2 and 3 and approximately 7.1 seconddor Unit 4.

The conditioning time needed to achieve steady state operation of Uai2, 3, and 41s 30
minutes. Before sampling begins for a test run of the CPT, or a portion of the CPT, Units 2, 3, and
4 will be operated for 30 minutes at the desired feedrates and operating conditions, and spiking of
waste feeds will be performed for 30 minutes. This will assure all operating parameters are
stabilized at the desired settings to achieve steady state, and that the feedrates of spiking materials
have stabilized, before sampling begins.

G 4 AWATLeY Ny loterao bl £] e dthe Jaaon laa 1 3 - w1 P 4w %> X
LT 2 o o fRacivaieans Bisavave vy TPy FHCET O Ter (Awam Tyt Ty [oEsawh~y oy
o P A = 4 cmanlino the 57 Lo samate s O L 4 oxaler T tlao oo
(5 oy 28 a3 -0y o2 8 A" E QA I T Ay et Ielyry PITIaTIrY YT =
1de £1 s £ oo.noant ot s dane] £1 g neen A 1390, bl
By [ usivan awisn gy o [Awan =5 4 ~as Ly ey e Sawsn an e b b m 2w [Eas CE O Ty T O s
Oesoe 4 Tnat Dand Llnst axAd 1 Llnat Gepe & ooty o) fiho (DT DI
T ety e flanareauasy ¥ Ao aELe e Tty =g 5 4w I b s 4
| N 3 £ Wila aratos 1 apaatan ot f 4 3 A faod £ P ekl ity d
T ¥ ¥ (e s T oo 15 s > Ty IOt g sacascngen o TR OOy
1 L oo oo P ) Y Aats thoo toctim oy I IS 1 P sivaeoll orerats
(P4 v ¥ T jan s s (=3 TR T O T OOy L et (s2san vy (242887
oy patarn oea.ctolalie s d ot ¢ Aociand it TABR T T Asrotote Io - ol
|4 E 4y s e e 2 [ar=1vass: et Ly Aaa2 s e s~ s ¥ 17 [ 7= 27~a g ~s g v 5 Ly asayin

4.8 Anticipated Test Schedule

The subsequent CPTof each of the three incineratorswill be performed at one test
condition (i.e., one mode of operation), and one set of OPLs will be developed for each unit.
There are two portions to the test condition. In the first part of the test, Veolia will demonstrate
compliance with the particulate matter and HC1/Cl; standards of the HWC MACT while the
plant is operating to establish the maximum ash feedrate, maximum chlorine feedrate, maximum
combustion gas flowrate, and other applicable OPLs as required by the HWC MACT for the
particulate matter and HCI/Cl; standards. In the second part of the test, Veolia will demonstrate
compliance, and develop OPLs, with the dioxins/furans, THC, CO, LVM, SVM, and mercury
standards of the HWC MACT while the plant is operating to establish maximum total hazardous
waste feedrate, maximum pumpable hazardous waste feedrate, minimum primary combustion
chamber (PCC) temperature, minimum secondary combustion chamber (SCC) temperature,
maximum LVM, SVM, and Hg feedrates, maximum chlorine feedrate, maximum combustion
gas flowrate, and maximum inlet temperature to the baghouse. In addition, the carbon feedrate
will be minimized in the CPT for Unit 4.
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Both parts of the test condiion will include three test runs, or test periods. An individual
run of the CPT will be performed over three successive days with the testing for the two portions of
the single test condition performed backto-back on each of the three days. For the firs part of the
test, target operating conditions (i.e., normal waste feedrates, maximum ash and chlorine feedrates,
maximum stack gas flowrate, and mimimum sorbent and carrier fluid flowrates to the SDA) will be
established and maintained, and chlorine willbe spiked for 30 minutes prior to the start of testing.
Once steady-state operations have been achieved, stack testing for PM and HCY/Glwill begin
along with the sampling of waste feeds. The sampling time of Method 5/26 Arun for PM and
HC1/CL will be one hour. It is anticipated that a Method 5/26 Arun for PM/HCI/C} will require
approximately one and onehalf to twohours to complete. The amount of time needed to complete
stack sampling for PM and HC1l/C] will determine the length of the first paof the test condition.
The collection of samples of the waste feeds, and the collection of the chlorine spiking materal,
will be coordinated with theMethod 5/26A stack sampling for PM and HCVEi.e., at the
beginning, at port change, and at complem stack sampling).

Following completion of testing for the first part of the test, the operation of Uni, or 4 will
be adjusted to the target operating conditions for the second portion of the test condition (1.e.,
maximum waste feedrates, minimunemperatures in the PCC and SCCpaximum chlorine feedrate,
maximum stack gas flowrate, and normal or higher ash feedrate- and minimum carbon feedrate
for Unit 4). Steady-state operation will be established and maintained, and Cr, Pb, Hg, and
chlorine will be spiked for 30 minutes prior to the start of testing. Once steadsstate operations
have been achieved, stack testing for LVM, SVM, and Hg and for dioxins and furans and THC will
begin concurrently along with sampling of waste feeds. The sampling timef a Method 29 run for
LVM, SVM, and Hgwill be two hours. It is anticipated that a Method 29run for metalswill require
approximately two and onehalf to threchours to complete. The sampling time of aMethod 0023A
run for dioxins and furanswill be hree hours, and the amount of time to completeMethod 0023 A
run for dioxins/furansis expected to beapproximately three and onehalf to fourhours. The
collection of samples of the waste feeds will be coordinated with théViethod 0023 A stack sampling
for dioxins/furans(i.e., at the beginning, at port change, and at completistack sampling). While
spiking of Cr, Pb, Hg, and chlorine will continue throughout the second portion of the test,
sampling of the spiking materials for Cr, Pb, Hg, and chlorinewill be coordinated with theMethod
29 stack samplingfor LVM, SVM, and Hg (i.e., at the beginning, at port change, and at completion
stack sampling). The three individual samples of the liquid spiking solutions of Cr and Hg will be
analyzed. The individual samples of the solid spiking materials for Pb and chlorine will be
archived. A fourth set of samples of the Cr, Pb, Hg, and chlorine spiking solutions and materials
will be collected at the completion of theMethod 0023 A sampling trainfor dioxins/furans. This
fourth sample of the spiking solutions and materials will be archived.
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Table 4-8 presents a schedule for the conduct of the subsequent CPT of Un#2, 3, and 4.
Once begun, it is expected that the CPT for Units 2,3, and 4 wilbe performed over five successive
weeks with a week between theperformance of the CPT for each unit (i.e., Week + CPT; Week 2
- No Testing; Week 3— CPT; Week 4— No Testing; Week 5— CPT). The sequence for the

performance of the CPT of Units 2, 3, and 4 has not been established.

In August and September of 2008, Veolia conducted tests of Units 2, 3, and 4 required by
the information collection requests from USEPA Region 5 dated June 5, 2008 and September 12,
2008. These tests were designed to demonstrate compliance with the applicable emission
standards of the HWC MACT for metals, and began on August 11, 2008 for Unit 2, August 5,
2008 for Unit 3, and August 21, 2008 for Unit 4. The initial Comprehensive Performance Tests of
Units 2, 3, and 4 commenced on December 8, 2009 for Unit 2; on December 1, 2009 for Unit 3;
and on December 16, 2009 for Unit 4. The HWC MACT, at40 CFR § 63.1207(d), states “The
date of commencement of the initial comprehensive performance test is the basis for establishing
the deadline to commence the initial confirmatory performance test and the next comprehensive
performance test. You may conduct performance testing at any time prior to the required date.
The deadline for commencing subsequent confirmatory and comprehensive performance testing
is based on the date of commencement of the previous comprehensive performance test.” Veolia
Sauget understands that EPA Region 5’s position regarding commencement of the subsequent
CPTs is based on the initiation of the metals tests performed in 2008, stating in a letter dated
August 3, 2012—Veolia must submit to EPA a notification of intent to conduct a CPT and a site-
specific test plan for the CPT at least one year before the performance test. 40 CFR §
63.1207(e)(1)(i)...by September 5, 2012[|. Veoliais-submitteding to EPA its notification of intent
and site-specific test plans and QAPjP for the subsequent CPT of Units 2, 3, and 4 on September

5, 201 2by-this-date.
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Table 4-8. Daily Schedule for the Subsequent CPT of Units 2, 3, and 4

Start

Stop

Activity

8:00

17:00

On-Site Mobilization

6:00

8:00

Unit Line Out — Run 1, First Part of the Test Condition

7:30

Begin Spiking of Chlorine

8:00

16:00

Run 1, First Part of the Test Condition
~  Stack Testing for PM/HCICI,
- Waste Feed Sampling (3 Samples)
B First Sample at Start of PM/HCRCL, Sampling
B Second Sample at Port Change of PM/HCICL, Sampling Train
B Third Sample at Completion of PM/HCKC, Sampling
- Chlorine Spike Sampling
B Taken from the Solid Waste Feed Container Collected at the
Beginning, Mid-Point, and Completion of PM/HCI-Cl, Sampling Train

16:00

11:00

Unit Line Out, Second Part of the Test Condition

16:30

Begin Spiking of Chromium, Lead, Mercury, and Chlorine

11:00

14:00

Run 1, Second Part of the Test Condition
- Stack Testing for LVM, SVM, and Hg
- Waste Feed Sampling (3 Samples; Composited)
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Dioxins/Furans Sampling Train
B Third Sample at Completion of Dioxins/Furans Sampling
- Cr, Pb, Hg, Chlorine Spike Sampling (3 Samples Collected and Analyzed; 1
Sample Archived
B First Sample at Start of Metals and Dioxins/Furans Sampling
# Second Sample at Port Change of Metals Sampling Train
B Third Sample at Completion of Metals Sampling
B Fourth Sample at Completion of Dioxins/Furans Sampling (Archived)

11:00

15:00

Run 1, Second Part of the Test Condition
~  Stack Testing for Dioxins/Furans, THC
- Waste Feed Sampling (3 Samples; Composited)
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Dioxins/Furans Sampling Train
B Third Sample at Completion of Dioxins/Furans Sampling
- Cr, Pb, Hg, Chlorine Spike Sampling (3 Samples Collected and Analyzed; 1
Sample Archived
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Metals Sampling Train
@ Third Sample at Completion of Metals Sampling
B Fourth Sample at Completion of Dioxins/Furans Sampling (Archived)

15:00

17:00

Sample Recovery
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Table 4-8. (continued) Daily Schedule for the Subsequent CPT of Units 2, 3, and 4

6:00 8:00 Unit Line Out — Run 2, First Part of the Test Condition
7:30 Begin Spiking of Chlorine

Run 2, First Part of the Test Condition
~  Stack Testing for PM/HCI-Cl,
- Waste Feed Sampling (3 Samples)
B First Sample at Start of PM/HCKCL, Sampling
200 10:00 B Second Sample at Port Change of PM/HCKCl, Sampling Train
B Third Sample at Completion of PM/HCIC, Sampling
- Chlorine Spike Sampling
B Taken from the Solid Waste Feed Container Collected at the
Beginning, Mid-Point, and Completion of PM/HCI-CI, Sampling Train

10:00 11:00 Unit Line Out, Second Part of the Test Condition
16:30 Begin Spiking of Chromium, Lead, Mercury, and Chlorine

Run 2, Second Part of the Test Condition

- Stack Testing for LVM, SVM, and Hg

- Waste Feed Sampling (3 Samples; Composited)
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Dioxins/Furans Sampling Train
B Third Sample at Completion of Dioxins/Furans Sampling

L

1100 14:00 - Cr, Pb, Hg and Chlorine Spike Sampling (3 Samples Collected and Analyzed,

1 Sample Archived

B First Sample at Start of Metals and Dioxins/Furans Sampling

@ Second Sample at Port Change of Metals Sampling Train

@ Third Sample at Completion of Metals Sampling

B Fourth Sample at Completion of Dioxins/Furans Sampling {Archived)

Run 2, Second Part of the Test Condition
- Stack Testing for Dioxins/Furans, THC
- Waste Feed Sampling (3 Samples; Composited)
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Dioxins/Furans Sampling Train
B Third Sample at Completion of Dioxins/Furans Sampling
1100 15:00 - Cr, Pb, Hg and Chlorine Spike Sampling (3 Samples Collected and Analyzed,
1 Sample Archived
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Metals Sampling Train
@ Third Sample at Completion of Metals Sampling
B Fourth Sample at Completion of Dioxins/Furans Sampling {Archived)

15:00 17:00 | Sample Recovery
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Table 4-8. (continued) Daily Schedule for the Subsequent CPT of Units 2, 3, and 4

6:00 8:00 Unit Line Out — Run 3, First Part of the Test Condition
7:30 Begin Spiking of Chlorine

Run 3, First Part of the Test Condition
~  Stack Testing for PM/HCI-Cl,
-~ Waste Feed Sampling (3 Samples)
B First Sample at Start of PM/HCRCIZ Sampling
200 10:00 B Second Sample at Port Change of PM/HCKCL, Sampling Train
B Third Sample at Completion of PM/HCI-Cl, Sampling
- Chlorine Spike Sampling
B Taken from the Solid Waste Feed Container Collected at the
Beginning, Mid-Point, and Completion of PM/HCI-CI, Sampling Train

10:00 11:00 Unit Line Out, Second Part of the Test Condition
10:30 Begin Spiking of Chromium, Lead, Mercury, and Chlorine

Run 3, Second Part of the Test Condition
- Stack Testing for LVM, SVM, and Hg
- Waste Feed Sampling (3 Samples; Composited)}
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Dioxins/Furans Sampling Train
4 1100 1400 B Third Sample at Completion of Dioxins/Furans Sampling
’ ’ - Cr, Pb, Hg, Chlorine Spike Sampling (3 Samples Collected and Analyzed; 1
Sample Archived
B First Sample at Start of Metals and Dioxins/Furans Sampling
@ Second Sample at Port Change of Metals Sampling Train
@ Third Sample at Completion of Metals Sampling
B Fourth Sample at Completion of Dioxins/Furans Sampling {Archived)

Run 3, Second Part of the Test Condition
~  Stack Testing for Dioxins/Furans, THC
-~ Waste Feed Sampling (3 Samples; Composited)
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Dioxins/Furans Sampling Train
B Third Sample at Completion of Dioxins/Furans Sampling
1100 15:00 - Cr, Pb, Hg, Chlorine Spike Sampling (3 Samples Collected and Analyzed; 1
Sample Archived
B First Sample at Start of Metals and Dioxins/Furans Sampling
B Second Sample at Port Change of Metals Sampling Train
@ Third Sample at Completion of Metals Sampling
B Fourth Sample at Completion of Dioxins/Furans Sampling (Archived)

15:00 17:00 | Sample Recovery

5 8:00 17:00 | Composite Waste Samples, Pack and Ship Samples, Demobilize, Contingency
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5.0 Sampling and Monitoring Procedures

The Comprehensive Performance Tests of Units 2, 3, and 4 will be performedesndueted
at oncsaultiple test conditions to demonstrate system performance and to establish appropriate
permit operating limits for the metals, particulate matter, HCl/Cl,, dioxins/furans, THC, and CO
standards of the HWC MACT. The Comprehensive Performance Test will include tFhree
replicate sampling runs of the one test conditionwi-be-performedtor test-conaition. Table

5-1 summarizes the parameters that will be measured during the CPTs and the frequency of
measurement. All of the samples will be analyzed, including the field blank samples of the stack
gas sampling trains. Reagent blanks will be collected, archived, and analyzed only if necessary.

In addition to the collection and analysis of emission samples, plant instrumentation will
be used to continuously monitor several stack gas parameters and other process parameters
including waste feedrates and air pollution control system operating parameters to produce the
data to develop the OPLs. A complete listing of monitored process parameters for each unit is
included in the respective CPT Plans.

Samples will be collected of the stack gas, liquid and solid waste feed streams, and
spiking materials and solutions during the Comprehensive Performance Tests. Table 5-2 lists the
sampling methods. Table 5-3 summarizes the emissions sampling specifications (i.e., minimum
sample volume and duration). The following sections discuss these methods in more detail.
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Table 5-1. Measurement Frequency During the CPT of Units 2, 3, and 4

Stream/Parameters

Sample Frequency for
the Subsequent CPT

First Part

Second Part

Liquid Waste Feed
Ash
Chlorine
Moisture
Heating Value
Viscosity, Density
Metals

W LW W L LR

W LW W L LR

L

Solids Waste Feed — Containerized and Bulk’
Ash
Chlorine
Moisture
Heating Value
Metals

W L L L

W L L L

L

Spiking Materials
Mercury Spiking Solution
Lead Solid Spiking Material
Chromium Spiking Solution
Chlorine Solid Spiking Material (if spiked)

L

L L L LR

Stack Gas
Metals
Particulate Matter
HCICL
Dioxins/Furans
CO,, Oy
Total Hydrocarbons
Moisture

CO,0,*

L L

Continuous

Concurrent with
isokinetic sampling
Continuous

L

3

: 3
Continuous

: 3
Continuous

Concurrent with
isokinetic sampling
Continuous

! Analysis is for As, Be, Cd, Cr, Pb, and Hg.
* Bulk solids fed only to Unit 4.

* Allowing for hourly calibration of the THC monitor.

*Plant monitors,

able-&-1. Black -Gas-Sample Frequensy

S By mo s ofnzg
T T *

15
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Table 5-2. Sampling Methods
Stream Sampling Method Sampling Compositing Analytical
Frequency Approach Parameters
First part of the test
condition -
Beginning, middle, Ash
and end of Method Chlorine
L ) 5/26A sampling Composite all Moisture
quu;d V(;/aste M iT(c}ipS 004 subsamples from | Heating Value
ee (Metho ) Second part of the each test period Density
test condition - Viscosity
Beginning, middle, Metals'
and end of Method
0023A sampling
First part of the test
condition -
Beginning, middle,
and end of Method Ash
Containerized Grab or Scoop ORI ntples from | Moure
Solid Waste Feed (Method S007) — Solids Second part of the each test period Heating Value
test condition - Metals'
Beginning, middle,
and end of Method
0023A sampling
First part of the test
condition -
Beginning, middle,
and end of Method Ash
Bulk Solid Waste Grab or Scoop 5/26A sampling ( Composite all Clﬂprine
Feed > (Method S007) — Solids subsamples from | Moisture
Second part of the each test period Heating Value
test condition - Metals'
Beginning, middle,
and end of Method
0023 A sampling
Analyze all
subsamples
Second part of the collected during
test cogdition - h{etho@ 29
. Beginning, middle, sampling
Chromium Tap ) i .
Spiking Solution (Method 5004) and enc? OFMethOd Archive Chromium
29 sampling
subsample
End of Method collected at enﬁd of
0023 A sampling Me?hod QOZ"A
sampling
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Analyze all
subsamples
Second part of the collected during
test condition - Method 29
Beginning, middle, sampling
Mercury Spiking , and end of Method .
Solution Grab 29 sampling Archive Mercury
subsample
End of Method collected at end of
0023A sampling Method 0023 A
sampling
Second part of the
test condition -
. Beginning, middle,
Leadand and end of Method . .
Chlorine Spiking Grab . . None - Archive Arxchive
Materials 29 sampling
End of Method
0023 A sampling
EPA Method 2 _ Concurrent with NR Flow Rate
isokinetic sampling
EPA Method 3A _ Concurrent with NR 0., CO,
isokinetic sampling
EPA Method 4 _ Concurrent with NR Moisture
isokinetic sampling
EPA Method 5 I+ hour collected PM
Stack Ge
ek s EPA Method 26A isokinetically NR HCYCL
EPA Method 29 2+ hour collected NR Metals '
isokinetically
SW-846 Method 0023A 3+ hour collected NR Dioxins/Furans
isokinetically
Plant CEMS Continuous NR CO, 0,

! Analysis is for As, Be, Cd, Cr, Pb, and Hg only in samples from the second part of the test condition.
* Bulk solid waste fed only to Unit 4.

NR = Not Required

Table-E-2-Sampling-Procedures-Sumamary

. . {"‘ MEGE nf;f;nt A yae !‘vh«: 13,],
Strenm Swmpling Method SamplaeFregueney . s
yaeh Barameters
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Beoinniy smaddlo o Iearmnla :
Waste Feed Matbad SO0 e SR I + HOSARP dMersture
TR 1ol sack. foct 2ol T, b tont oy il
p-iMethed-S004—Liguids ] S
i
Metals
Chromiumn +ap
Sk Beginningand-end-of )
Spilana 1 od b Axchive
Solution Methed-50045
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Sampling Minimum Sample Minimum Sampling
Parameter . .
Method Size Duration
Particulate Matter, HCl and Cl, | EPA Methods 5 and 26A | 0.85 dscm (30 dscf) 1 hour
Metals' EPA Method 29 1.7 dsem (60 dscf) 2 hours
Dioxins/Furans SW-846 Method 0023A 2.5 dscm (88 dscf) 3 hours
Plant CEMs Certified per 2 Sampled over entire test
€0, 0, 40 CFR 60, App. BPS 4B N/A run
Total Hydrocarbons EPA Method 25A N/A i?nnépled over entire test
Flowrate 40 CFR 60. Appendix A, N/A With all isokinetic methods
Method 1,2
CO,, 0, EPA Method 3A N/A i?nmg%fq‘?je? entire fest
Moisture 40 CFR 60, Appendix A, | )\ With all isokinetic methods

Method 4

' Analysis is for As, Be, Cd, Cr, Pb, and Hg,.

> N/A —Not Applicable

* Allowing for hourly calibration of hydrocarbon analyzer.

5.1

Method Modifications

A number of sampling and analytical method deviations are proposed for use during the

Comprehensive Performance Tests of the incinerators. The requested sampling and analytical

method deviations are practices that are routinely followed and are incorporated into the
approved SOPs at URS and at the NELAC certified laboratory (Test America Knoxville). Table
5-4 presents the requested method modifications, and Test America Knoxville’s or URS’ current

position regarding the method modifications.

These method modifications have been approved, as applicable, by the USEPA Office of
Air Quality Planning and Standards (OAQPS) in Research Triangle Park, NC and USEPA
Region 6 within the past year. OAQPS is the authority to approve intermediate modification

requests, and minor method modifications can be approved at the regional level of USEPA.
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Modification

Justification

Proposed Category

. Metals Sampling Modifications - EPA METHOD 29

A Teflon® transfer line will be used between the filter and
the first impinger of the sampling frain.

This is done to address space limitations on the stack, to allow for ease n
probe moving and to minimize potential hazards moving the very large
and heavy impinger box.

Additional Information

The use of a sample transfer g is authorized/discussed n EPA Method
264, EPA Method 23 and SW-846 Method 0023A. Method 264 states
that if a—flexiblell line is used (i.e., a transfer line) it must be rinsed info
the first impinger. Methods 23 and 0023A state that the transfer line must
be Teflon®, and must be heated. The sample transfer lines for EPA
Methods 5/26A and 29 will not be heated. The sample lines will be
recovered in the fashions prescribed in the methods for the back-half of
the filter holder into the container for the first impinger.

Previously Approved as Minor
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Modification

Justification

Proposed Category

II. Metals Analysis Modifications - KNOX-MT-0006 SOP based on EPA METHOD 29

The digestates from each fraction will be reduced to final
jolurnes that are lower than the volumes specified in EPA
Method 29. This is done to achieve lower reporting limits.

The concentrations of the reagents will be maintained a the
kame concentrations as stated in EPA Method 29.

This is done to achieve lower reporting limit, A lower acid volume is
added o a lower final volume to keep the acid concentration constant.

Previously Approved as Minor

[ aboratory reagent water is used rather than ASTM Type I
valer.

The laboratory reagent water meets the ASTM criteria for electrical
conductivity, but is not tested for all ASTM Type Il criteria. The
laboratory uses the term reagent water rather than ASTM Type I water
since not all ASTM Type I criteria are evaluated. For example, the reagent
water is not tested for Total Organic Carbon since this parameter is not
(ested for Total Organic Carbon since this parameter is not relevant to

(he analytical method.

Previously Approved as Infermediate

The mitial measurement of impinger samples from nitric

hicidhydrogen peroxide can be made by weighing 0+ 0.5
prams or measuring volume fo +2.5 ml, (£ 5 ml for large
jolume samples)

This information is not used by the laboratory o calculate sample resulfs
and is recorded on the laboratory benchmark

and provided to the client for information only.

Previously Approved as Minor
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Modification

Justification

Proposed Category

(continued) Il. Metals Analysis Modifications - KNOX-MT-0006 SOP based on EPA METHOD 29

The samples are not analyzed in duplicate. Instrument and
method precision are measured by analyzing the LCS/LCSD.

Test America Knoxville does not require the reporting of separate
duplicate analyses for mercury as specified in Section 9.2.3 of EPA
Method 29. Method 29 was written allowing the use of an Atomic
Absorption Spectromefer with a CVAAS attachment using a BOD bottle
for sample analysis.

The reference to this older style instrumentation may have required the
duplicate analysis of mercury samples due to the use of BOD bottles for
sample preparation and analysis.

The use of automated instrumentation used for mercury analysis is
referenced in section 11,13, Note 2. It states that—Optionally, Hg can be
analyzed by using the CVAAS analysis procedures given by some
instrument manufacturer’s directions. Upon completion of the digestion
described in (1), analyze the sample according o the instrument
manufacturer’s directions. This approach allows multiple (including
duplicate) automated analyses of a digested sample aliquot. |

The use of automated instrumentation allows for multiple automated
analyses and processes the results of multiple readings for each sample o
provide a final averaged result for mercury. For example, during a ten
second period, the instrument takes a reading every 0.1 second for a tofal
of 100 replicate measurements. The average of these replicate readings is
used to determine the absorbance and resulting sample concentration.
Test America Knoxville provides relevant mercury precision data for the
method by performing one of the following depending on the train
fraction: LCS/LCSD, MSMSD or PDS/PDSD.

Previously Approved as Minor
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Modification

Justification

Proposed Category

(continued) Il. Metals Analysis Modifications - KNOX-MT-0006 SOP based on EPA METHOD 29

Boric acid is added after the HF microwave digestion of the
front-half samples. Hydrofluoric acid is sequestered by the
addition of boric acid, protecting glassware and
instrumentation.

Hydrofluoric acid is sequestered by the addition of boric acid, protecting
glagsware and insrumentation. Do you have any data showing that the
Boric acid addition does not negatively impact the mefals analysis? Yes,
We have MDL data and Demonstration of capability data.

Previously Approved as Inermediate

The aliquot for mercury analysis of the nifric acidhydrogen
peroxide impingers is taken from the sample after it is
reduced i volume fo 100 mL. This is done to provide lower
reporting limits.

This is done to provide lower reporting limit for mercury by taking an
aliquot after sample concentration.

Previously Approved as Minor

lll. Metals Analysis Modifications - KNOX-MT-0007 SOP based on SW-846 METHOD 60108

Mixed calibration standard solutions are purchased from
approved vendors.

For ICP Atomic Emission Spectroscopy, a vendor prepared mixed
standard containing the analytes of inferest is used to calibrate the
instrument rather than using individual sofutions of the elements.

Previously Approved as Minor

SW-846 Method 6010B states that if the correction routine is
operating properly, the defermined apparent analyte(s)
concentration from analysis of each interference solution
should fall within a specific concentration range around the
calibration blank. In determining inter-element correction
factors, the laboratory ses the procedure in EPA CSP
[LMO4.0.

In determining IEC’s, because lack of definition in Method 6010B, the
laboratory has adopted the procedure i EPA CLP ILM4.0 for the
—concentration range around the calibration blank |

Previously Approved as Infermediate
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Modification

Justification

Proposed Category

(continued) IV. Mefals Analysis Modifications - KNOX-MT-0007 SOP based on SW-846 METHOD 6010B

ICSA (interference check sample A) results from the non-
iterfering elements must fall within + 1 RL from zero. If
this 1 not achieved, the field sample data must be evaluated.

This is a clarification of the criteria used by the laboratory since it is not
specified in the reference method.

Previously Approved as Intermediate

The calibration blank is prepared in 5% miric acid and 5%
hydrochloric acid, rather than 2% niteic acid and 10%
hydrochloric acid.

The matrix used by the laboratory provides for improved performance
telative to the wide variety of digestate acid matrices which result from
the various EPA preparation protocols applied.

Previously Approved as Intermediate

Method blanks ate considered acceptable if they are below
the reporting limit, rather than the method detection limit.

Method 60108 does not list air as one of the applicable matrices although
Method 29 references 6010. The mefhod blank criteria have been set to
support the reporting linits provided for the air matrix and is qualified to
the laboratory MDL.

Previously Approved as Intermediate
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Modification

Justification

Proposed Category

IV. PM and HCI/Cl, Sampling Modifications

A Teflon® transfer line will be used between the filter and the
first impinger of the sampling train.

This is done to address space limitations on the stack, to allow
for case in probe moving and to minimize potential hazards
moving the very large and heavy impinger box. Additional
Information: The use of a sample transfer line is
authorized/discussed in EPA Method 264, EPA Method 23 and
SW-846 Method 0023A. Method 26A states that if a—flexible]
line is used (.., a transfer ling) it must be rinsed into the first
impinger. Methods 23 and 0023 A state that the transfer line
must be Teflon®, and must be heated. The sample transfer lines
for EPA Methods $/26A and 29 will not be heated. The sample
lines will be recovered in the fashions prescribed in the
methods for the back-half of the filter holder into the container
for the first mpinger.

Previously Approved as Minor

IX. Dioxins/Furans Analysis Method Modifications - SW-846 METHOD 0023A/8290A (Test America Laboratories, Inc. Knoxville)

8290A - Toluene volumes and cycle rates for Soxhlet
xtractors have been optimized for the specific size of
plassware used.

Previously Conditionally Approved as Minor

The Cycle time requirement in the method must be met,
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Modification

Justification

Proposed Category

(continued) IX. Dioxins/Furans Analysis Method Modifications - SW-846 METHOD 0023A/8290A (Test America, Inc. Knoxville)

§290A - The carbon colummn used in this procedure is based
on the column specified in method 8280. Silica gel is used as
the carbon column support instead of Celite 545° as
specified in methods 8290 and 1613B. It has been
determined that silica gel is less likely to contain
contaminants and interferences which are not removed by
the pre-cleaning procedures than Celite 5452, yet it
performs similarly. The solvents and elution schemes used
are as specified in method 8280 rather than §290A and
1613B.

Previously Conditionally Approved as Intermediate

The laboratory must meet the recovery criteria for samples
cleaned with this mixture.

82904 - Disposable glassware (40 mL VOA vials) is used in
the acid-base cleanup procedure instead of a separatory
funnels. Reagent volumes are adjusted as appropriate for the
size of the vials.

Modifications have been made to reduce sample cross
contamination and/or reduce preparation related waste.

Previously Conditionally Approved as Intermediate

Provided that care is taken to ensure that the removal of
aqueous wash layers is performed in a way that avoids loss
of the extraction solvent and associated sample. In particular,
the glass pipette used to remove the bottom layer should be
rinsed with fresh solvent after the {inal aqueous layer
removal to ensure sample adsorbed o the surface of the
pipette is recovered and refurned to the sample solution.

§290A - The Window Defining Standard and Isomer
Specificity Standard are combined with the Continuing
Calibration CS3 Standard into one solution,

Previously Conditionally Approved as Intermediate

Provided that the standard is used at the required steps to
ither calibrate the analytical system (Calibration point 3) or
evaluate the GC column Performance subsequent to initial
calibration. The individual concentration of unlabeled or
labeled standards in this solution must not exceed 100 ng/ml.
within analytical error.




R5-2014-0104710000288

Section 5.0
Revision 16

Date: June 28, 2013 SeptemberS.204
Page 15 of 26

5.2 Stack Gas Sampling

5.2.1 EPA Method 1 (Sample Port Location)

The Unit 2 and 3 stacks are approximately 90 feet high with an inside diameter of 39
inches at the elevation of the sampling ports. On both stacks the sampling ports are located
approximately 32 feet from the point where gas enters the stack and approximately 49 feet from
the end of the stack. The distances (in terms of duct diameters) from the first set of ports to the
upstream and downstream flow disturbances are approximately 9.9 and 15.1, respectively. A
schematic of the stack sampling location for Units 2 and 3 is presented in Figure 5-1.

The Unit 4 stack is approximately 100 feet high with an inside diameter of 48 inches at
the elevation of the sampling ports. The sampling ports are located approximately 65.5 feet from
the point where gas enters the stack and approximately 26 feet from the end of the stack. The
distances (in terms of duct diameters) from the first set of ports to the upstream and downstream
flow disturbances are approximately 16.4 and 6.5, respectively. A schematic of the stack
sampling location for Unit 4 is presented in Figure 5-2.

For all three stacks, following the guidance of EPA Method 1, there will be 12 sampling
points (i.e., six (6) traverse points on both of two diameters of the stack) during isokinetic
sampling.

5.2.2 EPA Methods 2, 3A, and 4 (Flowrate, Gas Composition, and Moisture)

Concurrent with the performance of the isokinetic trains (EPA Methods 5/26A and 29
and SW-846 Method 0023A), measurements will be made to determine gas velocity in
accordance with 40 CFR Part 60, Appendix A, Method 2. Moisture by EPA Method 4 will be
performed in conjunction with the isokinetic sampling trains. Stack gas will be sampled over the
course of the test run and analyzed by CEMs for the determination of oxygen and carbon dioxide
by EPA Method 3A. Veolia plant CEMs will be used for the determination of O, concentration
for the purpose of correcting stack gas emissions to 7% O,.

Prior to the collection of any stack gas samples, the stack will be measured, and traverse
points verified, per the requirements of EPA Method 1. Also, the absence of cyclonic flow will
be verified by performing a cyclonic flow check of both stack traverse diameters. The Method 1
measurement will be documented on the data sheet presented as Figure 5-3.

During the collection of each isokinetic sampling train, differential pressure
measurements across a Type-S pitot tube will be recorded to determine the isokinetic sampling
rate (EPA Method 2). These data will be recorded on a data sheet, as shown in Figure 5-4. These
measurements will be performed to determine the isokinetic sampling rate.
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Figure 5-1. Stack Sampling Location — Units 2 and 3
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Figure 5-2. Stack Sampling Location for Unit 4
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Figure 5-3. Traverse Point Data Sheet

Method 1 Data Sheet — Circular Duct

Project Name o Velocity Only Upstream Distance

Project Number o Isokinetic Sampling o Measurementv

Date Number of Ports to be sampled o Plant Information

Source Duct Diameter ' Downstream Distance
o M irement o Measurement

Operator o Plant information o Plant Information

Total number of Traverse Points (from Figure _
(velocity) or _ (all isokinetic sampling))

Number of traverse points per port
Port Depth

Traverse | Percentof | Distance from | Marking Traverse | Percentof | Distance from | Marking
Point Diameter Wall Location Point Diameter Wall Location

1 13

14

15

16

17

18

19

20

Wi i~ i aiWiN

21

h
(=]

22

-t
-

23

24

b
N

LOCATION OF TRAVERSE POINTS IN CIRCULAR STACKS
{Percent of stack diameter from inside wall to traverse point)

Traverse Number of traverse puints on a diameter
Point Number 2 4 [ 8 10 12 “® 16 18 20 2 24
on a Diameter
1486 6.7 44 3.2 28 21 8 | 4 . ,
854 25, 14, 10. 8.2 6.7 7 4. 44 ) ;
75 29/ 184 144 11 .9 7.5 . X
43, 704 32. 22 177 14 I ; ) 9]
854 67, Er¥ 25, 20, . 4 12 1 104
956 80.6 65, 35 26 22 16, 14, 13.2
885 77 84, 364 28. ] 20, 180 18t ]
96.8 B85, 75 634 37. 29, 254 21 19.4
9 9 82. 73. 82. 38 304 2% 230
97 88 79. 741, 61, 38 31 272 |
93. 854 180 | 70 61 38 323 |
2 97! 90. 83. 764 £9. 60, 388 ]
13 94, 87. 81. 754 68. 80,
14 98.2 81, 85, 78, 734 7.
185 85, 89. 83 782 72
16 98.4 92 87. 82 7o _|
17 95 90 85, 806 ]
18 98, 93. 88. 835 |
18 9. 91 868 |
20 987 94 835 |
21 96, 921 |
22 98. 94
23 96
24 .
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Figure 5-4. Isokinetic Sampling Data Sheet

Sample Type - Start Time Congition Page of
Plant Name End Time Run/ Sampling Train Leak Rate (i3 @ in. Hg)
Profect Number - Duration (min) COperator Inifiat @
Date PTCF Nozzle Dia (in} Final @
Location {Source) - DEMCF Kf Pitot Tube Leak Check
Duct Dimension(s) Console No. AH@® Pitot Tube ID
Elevation (relative to Barometer) (ft) Bar. Press. (in. H20) initial |{+ {4
I /‘ \.\ Stat. Press. (in, H:0) Final {+} s
Nozzie Calib. Filter No.
Paint | Clock Time | Dry Gas Vol. () AP AH Stack Probe Fiter | impinger | Dry Gas Meter Temp | vacuum

{in. K0} | {in. H0) | Temp (°F) | Temp (°F) | Temp (°F) | Temp (°F) | Inlet (°F) Cutlet (*Fy | (n. Hg)

Comments:
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5.2.3 Hydrogen Chloride/Chlorine (EPA Method 26A) and Particulate

Matter (EPA Method 5)

During the CPT, samples for the determination of HCI/Cl, and PM in stack emissions
will be collected using a single sampling train meeting the requirements of both EPA Method 5
and EPA Method 26A. A schematic diagram of this sampling train is shown in Figure 5-5. This
sample train consists of the following components:

o Glass (quartz) nozzle;

e Heated, glass (quartz)-lined probe;

e Heated Teflon mat filter with a Teflon® filter support;

o Teflon® transfer ling;

e Optional empty knockout impinger;

e Greenburg-Smith impinger containing 100 mL of 0.1 N H,SOy;

e Greenburg-Smith impinger containing 100 mL of 0.1 N H,SOy;

e Modified Greenburg-Smith impinger containing 100 mL of 0.1 N NaOH;

e Modified Greenburg-Smith impinger containing 100 mL of 0.1 N NaOH; and
e Modified Greenburg-Smith impinger containing silica gel.

A minimum sampling duration and sample volume are specified in Table 5-3.

The procedures specified in EPA Method 5 will be used to determine particulate matter.
This procedure requires the isokinetic extraction of particulate matter on a filter maintained at a
controlled temperature between 223°F and 273°F. A Teflon™ union will be used to connect the
glass or quartz nozzle to the glass or quartz probe liner. The particulate mass, which includes all
material that condenses at or above the filtration temperature, is determined gravimetrically, after
desiccation. To meet the requirements of EPA Method 26A, the filter and probe will be kept at a
temperature between 248°F and 273°F, and a Teflon®-backed filter will be used.

Following sample collection, the sampling train will be purged according to Section 8.1.6
of Method 26A. This ensures that any Cl, in the acid impingers is carried into the alkaline
impingers. Per Section 8.2.4 of Method 26A, sodium thiosulfate will be added to the collected
alkaline impinger sample. This will be done in the analytical laboratory.
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After successful completion of each run, the PM, HCI and Cl, samples will be recovered
into the following components:

e Probe and nozzle rinse with acetone for PM determination;
e Filter for PM determination;

e Rinse of transfer line and contents and rinses of the acidic impingers (and optional
knockout impinger) for determination of hydrogen chloride; and

e Contents and rinses of the alkaline impingers for determination of chlorine.

PM determinations will be done according to the gravimetric method described in
EPA Method 5. HCl and Cl,, determinations will be done according to the ion chromatography
method described in EPA Method 26A.

Figure 5-5. Schematic Drawing of EPA Method 5/26 A Sampling Train
for Determination of Hydrogen Chloride/Chlorine and Particulate Matter
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5.2.4 EPA Method 29 (Multiple Metals)

The multiple metals sampling train procedure described in EPA Method 29 will be used
to collect stack samples isokinetically for the determination of emission concentrations for
arsenic (As), beryllium (Be), cadmium (Cd), chromium (Cr), lead (Pb), and mercury (Hg). The

multiple metals train, shown in Figure 5-6, consists of the following components:

e (Glass nozzle;

e Heated, glass-lined probe;

e Heated filter;

o Teflon® transfer ling;

e Empty modified Greenburg-Smith impinger (optional);

e Modified Greenburg-Smith impinger containing 100 mL of 5% HNO; and 10%
H,0,;

e Greenburg-Smith impinger containing 100 mL of 5% HNO; and 10% H,O;;

e Empty modified Greenburg-Smith impinger;

e Modified Greenburg-Smith impinger containing 100 mL of 4% KMnO,4 and 10%
H,SOq;

e Modified Greenburg-Smith impinger containing 100 mL of 4% KMnO,4 and 10%
H,SOy4; and

e Modified Greenburg-Smith impinger containing silica gel.

The guidelines presented in EPA Method 1 will be employed to determine the number of
sampling points required across the diameter of the stack for measuring the average stack gas
velocity and particulate loading. EPA Methods 2 and 4 will be performed in conjunction with
this sampling train to determine the isokinetic sampling rate, and to measure the stack gas
velocity and volumetric flowrate. The sampling will be conducted at equal time intervals along
the selected traverse points, as described in the method. Minimum sample times and volumes for
the Method 29 sample train are provided in Table 5-3.
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Figure 5-6. Sampling Train Schematic - Multiple Metals Sampling Train, Method 29
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Following sampling, the Method 29 sampling train will be recovered into the following
SIX components:

e Nitric acid probe and nozzle rinse;

e Filter;

e Rinses of the transfer line and contents and rinses of knock-out impinger and
HNO3/H,0, impingers;

¢ Rinse of empty impinger between the HNO3/H,O, impingers and the H,SO4/KMnO4
impingers;

e Combined contents of H,SO4/KMnOy impingers with impinger rinses with both
acidic permanganate solution and water; and

e HCl rinse of H;SO4/KMnO,4 impingers.

A Teflon® transfer line will be used between the filter and the first impinger train. This is
done to address space limitations on the stack, to allow for ease in probe moving and to minimize
potential hazards moving the very large and heavy impinger box.
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The probe and nozzle rinse, filter, and contents and rinses from the knockout impinger
and HNOs/H,0O, impinger will be analyzed for the SVM metals (Cd and Pb) and the LVM
metals (As, Be, and Cr) using SW-846 Method 6010B. These components as well as the
H,S04/KMnO,4 and HCI rinse will be analyzed for mercury by SW-846 Method 7470A.

5.2.5 SW-846 Method 0023A (Dioxins/Furans)
Samples for the determination of dioxins/furans in stack gas will be collected according

to SW-846 Method 0023A. The sampling train is shown in Figure 5-7.
The sampling train consists of the following components:

e (Glass nozzle;

e Heated, glass-lined probe;

e Heated filter;

e Heated Teflon®™ transfer line;

e Sorbent module;

e Knock-out impinger;

e Greenburg-Smith impinger containing 100 mL water;

e Modified Greenburg-Smith impinger containing 100 mL water; and
e Modified Greenburg-Smith impinger containing silica gel.

From the heated filter, sample gas passes through a heated Teflon® transfer line before
entering the sorbent module. The sorbent module consists of a water-cooled condenser and a
resin trap containing XAD-2" resin. The condenser is used to ensure that the gas entering the
resin trap is below 68°F. EPA Methods 2 and 4 will be performed in conjunction with this

sampling method to determine the isokinetic sampling rate.

The sampling method includes several unique preparation steps which ensure that the
sampling train components are not contaminated with organics that may interfere with analysis.
The glassware, glass fiber filters, and absorbing resin will be cleaned and the filters and resin
will be checked for residues before they are packed using standard laboratory procedures.



R5-2014-0104710000288

Section 5.0
Revision 18

Date: June 28, 2013 September5.-20
Page 25 of 26

Figure 5-7. Sampling Train Schematic — Dioxins/Furans by SW-846 Method 0023A
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Isotopically-labeled dioxins/furans will be spiked onto the XAD-2" resin both before
field sampling (surrogate standards) and into appropriate places in the preparation prior to
analysis after returning from the field. Following the completion of sampling, the SW-846
Method 0023 A sampling train is recovered into the various fractions presented in Section 8.1 of
this document. The recovery of the labeled compounds, spiked onto the XAD-2" resin before
sampling, is used to evaluate sampling recovery, and recovery of the labeled compounds, spiked
prior to analysis, is used to evaluate analytical recovery, of dioxins/furans samples

Sampling train preparation and sample recovery will be performed in a controlled
environment to reduce the possibility of sample contamination. Prior to assembly, each
component of the sampling train will be rinsed thoroughly with methylene chloride. The quartz
filter will also be pre-rinsed with methylene chloride. All connections in the sampling train will
be installed dry or with Teflon® to reduce the possibility of contamination. Once the sampling
train has been assembled, the nozzle and exit port will be sealed. After sample collection, the
ends of the sampling train will once again be sealed, and the train will be returned to the clean-up
area for sample retrieval. The filter will be recovered and placed in a methylene chloride-rinsed
glass Petri dish. All components of the sampling train, from the nozzle through the sorbent
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module, including the nozzle, probe, filter glassware, and impinger glassware, will be rinsed
thoroughly. The nozzle and probe will be cleaned using a Teflon™ brush followed by rinsing with
solvents.

The sample train returned from the field will be recovered into the following

components:

e Filter;

e Rinse of all glassware between the nozzle and filter with acetone, methylene chloride,
and toluene;

e Rinse of all glassware between the filter and sorbent with acetone, methylene
chloride, and toluene; and

e  XAD-2" sorbent.
The recovered fractions will be combined to provide two extracts for analysis:

e Combination of the filter and all the rinses between the nozzle and filter (i.e., the
front-half); and

e Combination of the sorbent and all the rinses between the filter and sorbent (i.e., the
back-half).

The samples will be analyzed according to SW-846 Methods 0023A and 8290A for dioxins and
furans.

5.2.6 Continuous Emission Monitors

The concentrations of total hydrocarbons (THC), oxygen, and carbon dioxide in the stack
gas will be determined using EPA Methods 25A and 3A respectively. Each of these methods
utilizes a continuous monitor. A schematic of the monitoring system is presented in Figure 5-8.



Figure 5-8. Continuous Emission Monitoring System
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5.3 Waste Feed and Spiking Materials Sampling Procedures
Samples will be collected of both liquid and solid waste feed streams and of the spiking

materials and solutions. Adequate amounts of the samples of the solid waste feed and the lead

and chlorine spiking solutions will be collected such that duplicate samples can be made available

to EPA Region 5.

Amber glass bottles with Teflon® cap liners will be used to collect samples of the liquid

and solid waste feed streams. Each sample bottle will be pre-cleaned using the following

procedure:

e (Clean mitially with a phosphate-free soap;
e Rinse three times with tap water;

e Rinse three times with deionized water;

e Rinse with nitric acid;

e Rinse three times with deionized water;

e Rinse with methylene chloride;
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o Bake in an oven for 6 hours at 200°C; and

e Allow to cool and then cap.

5.3.1 Liquids Sampling Procedures

Samples of the liquid waste feed and chromium spiking solution will be collected in
amber glass bottles with Teflon™ cap liners. The mercury solution samples will remain in the
vials in which the mercuric nitrate solution was fed to the incinerator. Pre-cleaned bottles
will be purchased and used to collect the samples. The liquid waste feed will be characterized
for ash, total chlorine heat content, moisture, density, and viscosity in the first part of the test,
and ash, total chlorine heat content, moisture, density, viscosity, andmetals (arsenic, beryllium,
chromium, cadmium, lead, and mercury) in the second part of the test. URS will be collecting
the spike and waste samples.

Three samples of theliquid waste feed, and the chromium and mercury spiking
solutions will be collected in each run. At the beginning, middle (at port change), and end of
the Method 5/26A sampling train of the first part of the test, approximately 1-liter samples of
the liquid waste feed stream will be collected. At the beginning, middle (at port change), and
end of the Method 0023 A sampling train of the second part of the test, approximately 1-liter
samples of the liquid waste feed stream will be collected. The 1-liter sub-samples will be
collected at each designated sampling time, and the collected material (i.¢., sub-sample) will
be transferred into a larger container, producing a composite sample of the liquid waste feed.
The composite liquid waste feed samples from the first part and the second part of the CPT
will be analyzed.

Samples of the chromiumand mercury spiking solutions will be collected ineach run of
the second part of the test. At the beginning, middle (at port change), and end of the Method
29 sampling of the second part of the test, approximately 125-mL samples of the chromium
spiking solution will be collected. At the same frequency, samples of the mercury spiking
solution will be collected from randomly selected waste feed containers. The individual
samples of the chromium and mercury spiking solutions collected during each run of the test
will be analyzed for chromium or mercury, respectively. A fourth sample of the chromium
and mercury spiking solutions will be collected at thecompletion of the Method 0023 A
sampling train. This fourth samplewill be archived.

Liquid waste samples will be collected upstream of any metal spiking location using the
tap sampling procedure specified in U.S. EPA Method S004,—Sampling and Analysis Methods
for Hazardous Waste Combustion.|| The sample tap will be flushed each time by allowing the
sample to flow briefly before the sample is collected. This will ensure that any stagnant
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accumulation of solids, or other contaminants that may be present in the tap, does not affect the
sample integrity or its representation of the stream being sampled.

A Standard Operating Procedure (SOP) for the collection and compositing of liquid waste
samples 1s in Appendix C.

Adequate amounts of the samples of the liquid waste feed and the chromium and mercury
spiking solutions will be collected such that duplicate samplescan be made available to EPA
Region 5.

5.3.2 Solids Sampling Procedures

Solid wastes are fed to Units 2 and 3 containerized only.Solid wastes are fed to Unit 4
containerized and bulk. For the containerized solid waste feedstream, a grab sample from a
randomly selected container being fed to the incinerator will be collected using a pre-cleaned
scoop. Three sub-samples from the first part of the tewill be composited so that the resultis a
composite sample for the first part of the test.Likewise, the three sub-samples from the second
part of the testwill be composited to produce a composite sample for the second part of the test.
URS will be collecting the spike and waste samples.

Samples of bulk solids will be collected from thewaste feed bins in the Bulk Solids
Storage Building. Grab samples from the waste binswill be collected using a pre-cleaned scoop.
Three sub-samples from the first part of the teswill be composited so that the result is a
composite sample for the first part of thetest. Likewise, three sub-samples from the second part of
the testwill be composited to produce a composite sample for the second part of the test.

Analyses will be performed on the composite samples. The solid waste feed samples,
containerized and bulk, will be characterized for total chlorine ash, moisture, andheat content in
the samples from the first part of the test, and fortotal chlorine,ash, moisture, heat content, and
metals (arsenic, beryllium, chromium, cadmium, lead, and mercury) from the second part of the
test .

The three samples of the solid waste feeds, containerized and bulk, will be collected at
the beginning, middle (at port change), and end of the Method 5/26A sampling of the first
part of the test. The three samples of thesolid waste feeds from the second part of the test will
be collected at the beginning, middle (at port change), and end of the collection of the Method
0023A sampling train.
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Spikes of Pb and chlorine will be added to the containerized solid waste. Smples of the
chlorine spiking material will be collected ineach run ofthe first part of the test, and samples of
the lead and chlorine spiking materials will be collected ineach run of the second part of the
test. Three grab samples of the chlorine spiking material will be collected at the beginning,
middle (at port change), and end of the Method 5/26 A sampling of the first part of the test.
Grab samples of the lead and chlorine spiking materials will be collected at the beginning,
middle (at port change), and end of the Method 29 sampling of the second part of the test. A
fourth sample of the lead and chlorine spiking materials will be collected at thecompletion of
the Method 0023 A sampling train. All samples of the lead and chlorine spiking materialswill
be archived.

Adequate amounts of the samples of the solid waste feed and the lead and chlorine
spiking materials will be collected such that duplicate samples can be made available to EPA
Region 5.

Composites of the solid waste feeds— contamerized solid waste for Units 2, 3, and 4, and
bulk solid waste for Unit 4 — will be prepared on site at Veolia at the completion of each of the
CPTs for Units 2, 3, and 4. The composite samples will be prepared in a welventilated area, and
personnel preparing thecomposite samples will wear appropriate PPE.

A Standard Operating Procedure (SOP) for the compositing of solid waste samples is in

Appendix D.
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Process Composite

Sampling Data Sheet
Client Run No.
Unit Sample ID
Sampling Location Initials

Date/Time

Volume (ml)

Date/Time

Volume (ml)

Notes
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6.0 Sample Handling, Traceability, and Holding Times

Sample handling procedures, including labeling, preserving, storing, and transporting
samples, will be conducted in a way to ensure the integrity of the samples and to provide an
unambiguous link between the results of the analyses and the physical conditions they represent.
The following sections describe general sample handling concerns, the sample labeling scheme,
sample tracking procedures, and sample preservation and holding time requirements.

6.1  Sample Handling

Samples will be protected from evaporation, contamination, and degradation. Following
collection, samples will be handled in clean, ventilated work areas and will be removed to dark,
cool storage, as necessary and as soon as possible. Sample containers will be labeled using
waterproof ink.

The samples will be packaged for transport. All sample containers will be wiped clean
before packaging. Absorbent paper, vermiculite, or equivalent material will be used to absorb
shock and spills. A sample transfer form will be transported with the samples, identifying each
sample and the analytical requirements. The samples will either be shipped overnight by carrier,
or URS personnel will drive the samples to Test America Laboratories in Knoxville, Tennessee.

The samples will be locked every night inside the field laboratory and during the day they
will always be in the possession of URS personnel. URS will complete portions of the chain-of-
custody on the date of recovery; these portions will include sample ID and date and time of
recovery. In addition, the sample logbook will be completed on the date of recovery that will
contain the same information as the chain of custody with the addition of tare and final weights
for each sample bottle. Sample custody will transfer when samples are handed over to the
analytical laboratory by URS personnel.

Filters from stack sampling for metals will be placed in glass Petri dishes, sealed with
Teflon® tape, and placed in individual zip-lock plastic bags in coolers with other stack sample
fractions for transport to the laboratory. Ice contained in double plastic bags will be added and
refreshed, as necessary, for the duration of transport.

Chain-of-custody records will accompany the samples during transport to the laboratory.
These documents will be enclosed in a waterproof plastic bag.

Upon receipt of samples, the laboratory sample custodian will open each shipping
container and check the contents for evidence of breakage or leakage. The contents of the
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shipping container will be inspected for chain-of-custody documents and other information or
instructions. The condition of the samples, including the presence of ice will be noted on the
chain-of-custody document. The sample custodian will verify that all information on the sample
bottle labels is correct and consistent with the chain-of-custody forms, and will acknowledge
receipt on the custody form. The chain-of-custody form and the bill of lading will be retained in
the project file.

Any discrepancy between the samples and the chain-of-custody information, any broken
or leaking sample bottles, or any other nonconformance will be reported immediately to the
Analytical Coordinator and corrective action options will be discussed and implemented.
Notations of the problem and resolution will be made on the chain-of-custody or an addendum to
the chain-of-custody form, initialed, and dated by the sample custodian. The Veolia Test
Manager, URS Project Manager, and QA/QC Coordinator will be kept informed of all issues and
responses.

6.2 Traceability

Traceability refers to the link between the results of analyses and the physical reality they
represent. This link includes not only sample custody but also documentation of preparation of
reagents or supplies that become an integral part of the sample (e.g., filters and absorbing
reagents, documentation of the exact location, and specific considerations associated with sample
acquisition, documentation of sample preservation, etc.). This type of data will be recorded in
field logbooks and through the use of prepared sample labels and standardized field tracking
forms.

Accurate documentation of field sampling data, sample collection and handling records
will be maintained throughout the program by all participants involved in data and sample
collection, transport, and analysis. Team leaders have been designated for the field testing effort
(Section 2.0) and will be responsible for ensuring the completion of all data sheets, sample log
book entries, and transfer forms. Field personnel involved in the sample collection and recovery
will assist in this effort as their individual responsibility dictates.

All sampling data, including sampling times, locations, identification codes, and other
pertinent and specific sample information will be recorded on pre-printed data sheets or in bound
notebooks. Samples of data sheets are provided in Section 5.0. For individual samples, all
pertinent information will be logged in the master sample logbook.
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A master logbook will be kept for tracking and identifying all samples taken during the
test effort. Each sample will be given a unique log number that will identify the project, run
number, and an identification code based upon the sample type and fraction. An example of the
log number format follows:

Proj-XY-ABC

Where:
Proj is a project specific identification,
XY represent the condition and run number, and
ABC is an alphanumeric sequence describing the particular sample.

Sample labels will be affixed to all sample bottles used for sample collection. The label
will be marked to include date and time(s) of collection, the sampler’s initials, and tare weight
and gross weight (as appropriate), and the sample log number. Transfer forms will be completed
by field personnel involved in the sample handling prior to transfer for off-site analysis. Figure
6-1 shows an example of the transfer form.

6.3 Holding Times

A summary of sample preservation and holding times is presented in Table 6-1. Storage
conditions will be checked on-site and upon receipt of samples at the laboratory. Any
deficiencies will be recorded on the chain-of-custody and laboratory shipment receipt forms.

6.4 Sample Shipping and Logistics
Test America Laboratories in Knoxville, Tennessee will analyze the stack gas and waste
feed samples. Samples will be packed by URS in the field, and either transported by overnight

carrier or by URS personnel to the laboratory.
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Table 6-1. Summary of Sample Preservation and Holding Time Requirements

Parameter Sample Type Preservation Holding Time
Ash
Chlorine
Moisture . o
. Waste Feed Glass containers Analyze within 30 days
Density
Viscosity
Heating Value
. Anal ithin 180 d
Metals' Waste Feed Glass containers ayzewl H.l . s
Analyze Hg within 28 days
Particulate Matter Stack Gas Plastic or glass containers Analyze within 28 days
HCVCL, Stack Gas Plastic or glass containers Analyze within 28 days
. . Anal ithin 180 d
Metals' Stack Gas Plastic or glass containers ayze wi H.l ) s
Analyze Hg within 28 days
Sealed with glass or Teflon plugs | Extract within 30 days;
Dioxins/Furans Stack Gas or caps; resin traps wrapped with | Analyze within 45 days of

aluminum foil; cool, 4°C

extraction

Analysis is for As, Be, Cd, Cr, Pb, and Hg.
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Figure 6-1. Example Transfer Form for Samples
URS Chain of Custody Record
. . . Page of
Particulate Matter from Sampling Trains g
Project
Site
Project
Number
P
repared by a
7]
B =
Sample ID Code | Sample Matrix | Date/Time S| @
| = Comments
Remarks: Provide results in total milligrams per sample. Raw data package required
Relinquished by: Date|Time|Received by: Date|Time|Relinquished by: Date|Time
Received by: Date|Time|Relinquished by: Date|Time
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7.0 Calibration Procedures

Information presented in this section pertains to the calibration of sampling systems.
Included are descriptions of each procedure or references to applicable standard operating
procedures, the frequency of calibrations, and the calibration standards to be used.

An important function in maintaining data quality is the checkout and calibration of the
source sampling equipment. Prior to field sampling, the equipment will be calibrated using
referenced procedures, and the results will be documented and retained. If a referenced
calibration technique for a particular piece of apparatus is not available, then state -of-the-art
techniques will be used. A discussion of the procedures used to calibrate this equipment is
presented below.

7.1 Type-S Pitot Tube Calibration

EPA has specified guidelines concerning the construction and geometry of an acceptable
Type-S pitot tube. If the specified design and construction guidelines are met, a pitot tube
coefficient of 0.84 can be used. Information related to the design, construction and inspection of
the Type-S pitot tube is presented in detail in Calibration Procedure 2 in Quality Assurance
Handbook for Air Pollution Measurement Systems: Volume 111, Stationary Source-Specific
Methods, EPA Document 600/R-94/038c. Only Type-S pitot tubes meeting the required EPA
specifications will be used during this project. Prior to the field sampling, the pitot tubes will be
inspected and documented as meeting EPA specifications. An example of the pitot tube
inspection sheet is presented in Figure 7-1.

7.2 Sampling Nozzle Calibration

Calculation of the isokinetic sampling rate requires that the cross-sectional area of the
sampling nozzle be accurately and precisely known. All nozzles used for isokinetic sampling will
be thoroughly cleaned, visually inspected, and calibrated according to the procedure outlined in
Calibration Procedure 5b in Quality Assurance Handbook for Air Pollution Measurement
Systems: Volume I1I, Stationary Source-Specific Methods, FPA Document 600/R-94/038c.
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Figure 7-1. Pitot Tube Inspection Sheet

S-Type Pitot Tube Inspection and Probe Thermocouple Calibration Check
Pitot iD: Calibrated initials Reviewed initials
Caliper 10 by Date by tate
o B-Side
Eand View Side View Plane A= "
ey D= v
Trangverse T [
General Pitot | Tube Axis f ; 0.188"5 D, £ 0.375"7
Tube Alignment “Tube A ty/o)
105¢ %ﬁz £ 1.807
. {y/n}
iy ay
o - oy = °
i, =
Hronsverse £ sI0?_ {y/n)
N 20,8102 {y/n}
T e
Longitadinal | B By =
VVVVV “Tabe Axis 2
¥ gy [ —( 7L
Misalignment I B £ Bis5? . {y/n)
By
B i
Y= @ 2= Atanly) = 22012577 {y/n}
g= @ W A tan(8) = W2 003177 {y/n}
Acceptability for|  1f all answers are *Y”, this pitot tube If all answers except the first {D,} are “Y”, Ay other situation, the
Use is available for use, and may be this pitot tube is available for use, but pitot tube must be
(Circle Selection} assigned a correction factor of 0.84 needs to be calibrated using & wind tunnel, removed from service.
Probe 1D: Initials Initials
Calibrated by Revi dby
rm—— Date Date
Reference c par h ple | cal plicability range for thermocouple
Thermometer | P el h o
2 Readout 1D No. e
Stack 10 No. T Mty = 0.9% Ty qe | Ming = Ming, ~ 460
Thermocouple ] abs¥C R ’ op
Calibration * ““““““““““““T - T °F T —
T f - Tot, 7c. R Is this between 0.985 and] Max,p,, = LixTh e | Maxgp = Max,,, —460
o 87 1.0157 (y/n} R °F
¥ per SOP 032, this calibration is generally performed at 160°F,
Tuoss ("R) = T (F) + 460 EDS-I5E: itor Tube Tnspection, T Calibration
Per EM SOP-009
Revision Date: March 2012
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According to this procedure, three measurements of the inside diameter of the nozzle will
be made on different cross sections. Using a caliper, measurements will be made to the nearest
0.001 inch. Nozzles will be considered acceptable if the difference between any two
measurements is less than 0.004 inches. Nozzle calibrations are recorded on the field sampling
data sheets. An example data sheet is presented as Figure 5-3.

7.3 Temperature Measuring Device Calibration

During source sampling, accurate temperature measurements are required. Thermocouple
temperature sensors are calibrated at a single point against a NIST-traceable mercury-in-glass
thermometer, and the linearity is confirmed using a traceable precision voltage generator.
A temperature readout calibration data sheet is presented in Figure 7-2.

7.4 Dry Gas Meter and Orifice Calibration
Dry gas meters (DGMs) will be used in all sampling trains to monitor the sampling rate
and to measure the sample volume. Critical orifices are used as calibration tools.

All dry gas meters will be calibrated before the departure of the equipment to the field
and a documented correction factor at standard conditions will be assigned. Dry gas meters are
calibrated against traceable critical orifices. A 5-point calibration (at five different orifices or
flowrates) is performed on each dry gas meter every six months. A 3-point calibration is
performed as a pre-test and post-test calibration check. The 3-point calibrations must agree
within 5% of the 5-point calibration. A post-test calibration check will be performed as soon as
possible after the equipment has returned from the field.

A positive pressure leak-check of the system will be performed prior to calibration. To
perform the leak-check, the system will be placed under approximately ten inches of water
pressure and a gauge oil manometer will be used to determine if the pressure decrease can be
detected over a one-minute period. If leaks are detected, they will be eliminated before actual
calibrations are performed.
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Temperature Readout Calibration

Isokinetic Sampling Consoles

Readout ID Number

Calibrated by:

Reference Thermometer ID Number Date
Voltage Generator ID Number Reviewed by
Date
Temperature Readout Calibration *
Reference Thermometer {°F)
Temperature Readout {°F)
Was Readout adjusted? Oves Cno
Temperature Readout Linearity Check
channel Voltage Temperature {F) ’ channel Voltage Temperature ("F}
(my) Theoretical Observed | Difference ** (my) Theoretical Observed Difference
0.0 32 -1.0 -10
1.0 77 .0 3z
3.0 165 4 1.0 77
50 251 2.0 121
70 341 2.0 165
! 100 475 B o] -10
150 €92 0.0 32
200 905 5 1.0 77
300 1329 2.0 121
400 1772 3.0 165
a0 32 ~1.0 -10
30 165 o0 3z
4 4.0 208 & 1.0 77
50 251 2.0 121
7.0 341 3.0 185
0.0 32 <30 -1
3.0 165 0.0 32
3 4.0 208 7 1.0 77
5.0 251 20 121
7.0 341 3.0 185

Reference thermometer and readout must agree within 2°F,

Difference is calculated as follows:

Difference = Observed - Theoretical

A ol is £5°F For ures below 1000°F and £10°F for

temperatures above 1000°F.

CDS-02 Temperaturs Readout
Per EM SUP-001
Revision Date: Janvarv 2012
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Before calibration of a dry gas meter, the pump is allowed to run for five minutes after
the sampling console is assembled and leak-checked. Once the pump and dry gas meter are
warmed up, the critical orifice is attached, and air is pulled through the dry gas meter at the
specified flowrate. After ten minutes, the valve is closed and the volume of gas read by the meter
is compared to the volume of gas passing through the critical orifice. Duplicate calibrations are
performed at each of the five flowrates. If necessary, additional maintenance and calibrations are
conducted until the calibration results (Y;) vary by no more than 2%. The average Y is then
calculated and recorded on the DGM calibration data sheet. An example DGM calibration data
sheet is presented in Figure 7-3 and a post-test calibration check form is shown in Figure 7-4.
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Figure 7-3. Dry Gas Meter Calibration Data Sheet

Five-Point Dry Gas Meter Calibration
(Against Critical Orifice)
Console ID
Thermometer ID

§ Initials ) Initials {+}
Calibrated by R d by Leak Check
Date Date {-}
Run 1A | Run 1B | Run 2A | Run 2B | Run 3A | Run 3B | Run 4A [ Run 4B | Run 54 | Run 5B

- Identification
8
£ E—. Number
2 F
G © | K Factor

DGM Initial Reading (f)

DGM Final Reading (fY%)

=
g gﬁ‘ Inlet Initial
% é‘f Outlet Initial
[l
» @ | Infet Final
&
P | Outlet Final

Test Time (minutes}

Orifice Manometer, AH (" H0)

Barometric Pressure (" Hg)

Ambient Temperature (°F)

Pump Vacuum (* Hg)

Notes:

LS04 DEM & point agoinst arifice
Per EM SOP-002
Ravision Date: May 201
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Three-Point Dry Gas Meter Calibration
(Against Critical Orifice)

Console 1D
§ Initials o Initlals Leak | (+)
Calibrated by ato by —, check [y
RuniA | RuniB Run2A | Run2B Run3A | Run3B
‘g Identification Number
2¥
Is¥+] K Factor
DG Initial Reading (/%)
s § DGM Final Reading ('ftf)
- té % Inlet Initial
2 = g g_» Cutlet Initial
3 & &> Inlet Final
£ & Outlet Final
g Test Time (minutes)
Orifice Manometer, AH (* H,0)
Barometric Pressure (* Hg)
Amblent Temperature (°F)
Pump Vacuum (* Hy)
- Check the readout against a NIST Thermometer Check the readout linearity (one channel only)
g NIST Therr j i3] Voltage Supply 1 Channel No —
g Thermometer Reading (°F) Voltage (rw) Theoretical (°F) Observed (°F) Difference {°F)
g £ Readout Reading (°F) 0 32
2= 1 77
g g 3 165
ﬁ 7 341
15 692

EOS-0F DEM Catibration. 3 point ve arifices
Par EM SCP-003
Revision Date: May 2011
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8.0 Analytical Procedures

Samples collected during the field test effort will be analyzed for the parameters specified
in Table 8-1. Analyses of the stack gas and waste feed samples will be performed by Test
America Laboratories in Knoxville, TN. This section describes the analytical methods that will
be employed for the parameter and sample matrix. Most of the methods are standard reference
methods with any modifications to the methods appropriately explained and detailed. Test
America Laboratories — Knoxville Standard Operating Procedures (SOPs) are included in
Appendix E for all of the analyses to be performed in this CPT.

8.1 Analysis of Stack Gas Samples for Particulate Matter

Samples for determination of particulate matter in the stack gas will be collected in a
single sampling train meeting the requirements of EPA Method 5 for PM and EPA Method 26A
for HCI/Cl,, as described in Section 5.2.1. The acetone wash from the nozzle, probe liner, and
glassware prior to the filter on the Method 5 sampling trains will be evaporated and desiccated
and the mass will be determined using an analytical balance. The filter from the Method 5
sampling train is desiccated and weighed to determine the mass of particulate present on the
filter. The weight gain of the filter and evaporated acetone wash are summed as the particulate
catch.

The analytical balance will be calibrated daily, prior to weighing, using a standard set of
weights and an internal calibration weight. Measured values of the standards must agree to as
follows:

e The 5g weight must be within 0.1 mg of the true value;
e The 50g weight must be within 0.3 mg of the true value; and
e The 100 g weight must be within 0.5 mg of the true value.

Balance calibration data will be recorded in the laboratory notebook.
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Table 8-1. Summary of Analytical Methods

Page20f7

Parameter Stream Analytical Method
Particulaie Matter Stack Gas Gravimetric - EPA Method 5
HCLCL Stack Gas IC- EPA Method 26A
Vel Stack Gas [CPES - SW-846 Method 6010B; CVAAS - Hg, SW-846 Method 7470A
Waste Feed ICPES - SW-846 Method 6010B; CVAAS - Hg, SW-846 Method 7471A
Dioxins/Furans Stack Gas HRGC/HRMS - SW-846 Method 8290A
Ash Waste Feed ASTM Method D-482
Total Chlorine Waste Feed SW-846 Methods 5030 and 9056A
- Wase Feed ASTM E-203 or D-4017 (qu-Fischer titrelltion) for liguid waste
~ASTM D-5142 or D-160.3(loss on drying) for solid waste
Calorific (Heating) Value Waste Feed ASTM Method D-3865 or {D-240
Density Waste Feed ASTM Method D-14754963
Viscosity Waste Feed ASTM Method D-445

" Analysis is for As, Be, Cd, Cr, Pb, and Hg.
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8.2 Analysis of Stack Gas Samples for Hydrogen Chloride/Chlorine

Samples for the determination of hydrogen chloride (HCl)/chlorine (Cl,) in the stack gas
are collected using a sampling train meeting the requirements of EPA Methods 5 and 26A.
According to this method, sampled gas is collected isokinetically, filtered, and bubbled through a
series of impingers. As described in Section 5.2.1, the sampling train is recovered to provide a
solution of sulfuric acid, which removes the HCI, and a solution of sodium hydroxide, which
removes the Cl,. Both impinger solutions are analyzed for chloride by ion chromatography (IC)
for determination of chloride. The chloride found in the acid impingers is reported as HCI, and
the chloride determined in the alkaline impingers is reported as Cl,. In ion chromatography, the
ions in solution are separated by an ion exchange column and detected conductimetrically.
Sodium thiosulfate will be added to the collected alkaline impinger sample in the analytical
laboratory before analysis.

The IC will be calibrated for each sample set analyzed. This is accomplished by
introducing different standard concentrations of chloride into the instrument and measuring the
response for each concentration. Calibration standards will be prepared from certified standards.

A minimum of four standard concentrations for each analyte will be used to generate a
calibration curve. The calibration curve is considered acceptable if the correlation coefficient is
greater than 0.995.

According to Method 26A, each sample will be analyzed in duplicate.
The analysis performed by Test America will deviate from Method 26A as follows:

e Method 26A states to analyze a calibration curve both before and after sample
analysis. The laboratory will perform a single calibration prior to sample analysis, as
described in SW-846 Method 9056.

e The matrix matching of calibration standards for H,SO4 and NaOH impingers
described in Method 26A will not be performed. The impinger solutions are diluted
during sample collection, and the concentration of acid/base in the impingers does not
match the initial matrix.
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8.3 Analysis of Stack Gas Samples for Metals

Samples of the stack gas collected using EPA Method 29, will be analyzed for five metals
using Method 6010B from SW-846, including arsenic (As), beryllium (Be), cadmium (Cd),
chromium (Cr), and lead (Pb). Method 6010B uses an inductively coupled plasma emission
spectrometer (ICPES). Mercury (Hg) will be determined using Method 7470A of SW-846, a cold
vapor atomic absorption spectrometry (CVAAS) technique.

Samples for determination of metals in stack gas will be collected in an EPA Method 29
sampling train, as described in Section 5.2.3. The target metals and respective detection limits
are specified in Table 8-2. Six separate fractions are recovered from the Method 29 sampling
train and submitted to the laboratory for analysis:

e Nitric acid probe and nozzle rinse;

e Filter;

e Contents of knock-out impinger and HNO3/H,O, impinger (and rinses);

e Rinse of empty impinger between the HNO3/H,0, impingers and the H,SO,/KMnO,
impinger;

e Contents (and rinses) of H,SO4/KMnOy4 impingers; and

e HClI rinse of H;SO4/KMnO, impingers.

The filter from the multiple metals sampling train will be combined with the probe and
nozzle rinse and digested using hydrofluoric acid (HF), HCI, and HNO; in a microwave-assisted
process. This fraction (the front half) will be analyzed for all target metals. The knock-out
impinger and HNO3;/H,O, impingers (combined in the field) will be combined and have an
aliquot removed for analysis of mercury before concentration and analysis for other metals.

The remaining three fractions will be analyzed for mercury. In all cases, the analytical
methodology is specified in Method 29. Mercury analysis will be conducted using Method
7470A, cold vapor atomic absorption, and analysis for all other metals will be conducted using
Method 6010B, inductively coupled plasma emission spectroscopy (ICPES).
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Table 8-2. Target Analytes for Determination of Metals

Stack Emission Target
Metal Analytical Method Detection Limit '
(ng/m®)
Arsenic (As) SW-846 Method 6010B 0.46
Beryllium (Be) SW-846 Method 6010B 0.19
Cadmium (Cd) SW-846 Method 6010B 0.078
Chromium (Cr) SW-846 Method 6010B 0.39
Lead (Pb) SW-846 Method 6010B 0.35
SW-846 Method 7470A (stack
Mercury (Hg) SW-846 Method 7471A ((waste)) 140

! Based on recent data from Test America-Knoxville, and a gas sample volume of 45 dscf.

* If analytical interferences are present, samples will be diluted, which will raise analytical
detection limits.

8.4 Analysis of Stack Gas Samples for Dioxins/Furans

Samples of the stack gas for determination of dioxins/furans will be collected according
to SW-846 Method 0023A, as described in Section 5.2.3. The target analytes for dioxins/furans
analysis are presented in Table 8-3.

Analysis for dioxins/furans will be performed using high-resolution capillary column
GC/MS 1n accordance with SW-846 Method 8290A. This method uses matrix specific extraction
and analyte specific cleanup techniques for sample preparation. Calibration of the GC/MS will
be accomplished with internal standards and calibrating solutions. Acceptance criteria as outlined
in the method will be met before any samples are analyzed.

As described in Section 5.1.3, the sampling train is recovered to provide the following
fractions:

e Probe and nozzle rinse of all glassware between the nozzle and filter with acetone,
methylene chloride and toluene;

e Filter;

e Mid-train rinse of all glassware between the filter and sorbent with acetone,
methylene chloride, and toluene; and

¢ XAD sorbent.
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Table 8-3. Target Analytes for Determination of Dioxins/Furans

Analyte
2,3,7,8-TCDD
1,2,3,7,8-PeCDD
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8-HpCDD
OCDD
2,3,7,8-TCDF
1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,7,8,9-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCDF

The recovered fractions will be combined to provide two extracts for analysis:

e (Combination of the filter and all the rinses between the nozzle and filter; and

e Combination of the sorbent and all the rinses between the filter and sorbent.

After sample cleanup and concentration procedures at the analytical laboratory, an aliquot
of the front-half extracts (i.e., probe and nozzle rinse and filter) will be combined and analyzed
for dioxins/furans separate from the back-half components (i.e., mid-train rinse and XAD
sorbent). The samples will be analyzed according to SW-846 Method 8290A. The analytical
protocol includes quantitation of all dibenzodioxins and dibenzofurans including four or more
chlorine atoms. The method provides congener class definition for each of the five congener
groups (tetra-, penta-, hexa-, hepta-, and octa-). In addition, each individual isomer containing
the 2,3,7,8-substitution pattern will be individually quantified.
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8.5 Analysis of Waste Feeds
As described in Section 5.3, samples of waste feeds will be collected during each test
period.

Waste feed samples will be analyzed for six metals. Five of the metals will be analyzed
by a trace level inductively coupled argon plasma emission spectroscopy (ICPES) using SW-846
Method 6010B. Samples will be prepared for analysis using SW-846 Method 3050B. The metals
to be analyzed are arsenic (As), beryllium (Be), cadmium (Cd), chromium (Cr), and lead (Pb).
Waste feed samples will be analyzed for mercury (Hg) by cold vapor atomic absorption
spectroscopy (CVAAS) using Method 7471A of SW-846. The target species for metals analysis
are presented in Table 8-2.

The composite waste feed samples will be analyzed for: calorific value, ash, moisture,

| total chlorine/chloride, and density: and viscosity (liquid waste only).

| Herpreparation—t [ he samples are analyzed for the following parameters, by the
referenced standard methods:

e Ash— ASTM Method ASTM D-482;
e Total chlorine — SW-846 Methods 5050 and 9056 Aa;

e Moisture - ASTM Method E-203 or D-4017(Karl-Fischer titration) for liquid waste;
ASTM Method D-5142 or D-160.3 (loss on drying) for solid waste-shadee;

e (alorific value — ASTM Method D-5865 or D-240546%;
e Density — ASTM Method D-14754298; and
e Viscosity — ASTM Method D-445.

Analytical results for the waste feed samples will be reported on an as-received or wet
weight basis. Samples of the waste feed will not be dried prior to analysis.
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9.0 Internal Quality Control Checks

Specific QC procedures will be followed to ensure the production of useful and valid data
for the Comprehensive Performance Tests of the three Veolia Sauget incinerators. Standard
reference methods for sampling and analysis are detailed in Sections 4.0 and 8.0 of this
document. QC procedures will be followed as described in these referenced methods. Strict
adherence to prescribed procedures is quite often the most applicable QC check. This section
describes procedures that are specific to this test and sets a schedule for collection of QC samples
used to assess data quality.

Table 9-1 presents a summary of specific QC samples and activities planned to assess
overall measurement data quality. These include:

e Field and media blanks;
e Matrix spike and matrix spike duplicate samples;
e Laboratory control duplicate samples; and

e Surrogate spikes.

Field blanks for stack gas samples will be prepared by recovering assembled trains that
have been treated as other trains except that no stack gas will be passed through the blank trains.
Media blanks consist of sampling media that are stored and shipped from the facility and handled
as ordinary samples, but are never assembled in trains. Trip blanks collected will not be analyzed
unless needed to identify sources of contamination found in the field or trip blank samples.

Matrix spike/matrix spike duplicate (MS/MSD) samples will be prepared by spiking
sample splits with known concentrations of target analytes. The MS/MSD compounds and
acceptance criteria are specified in the methods. Matrix spike results will provide a measure of
the effectiveness of the method, in terms of analyte recovery (accuracy), in the actual sample
matrices. Matrix spike duplicate results provide a measure of variability, much like field or
analytical duplicate samples, but at a predictable concentration.
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Table 9-1. Summary of Sampling and Analytical QC Requirements’
. . Duplicate
Blanke | Bk’ | Through | SUIEOr | yjgpis | LOSILCSD | PITREKC
Particulate Matter
Stack Gas 1 1
HCV/CL
Stack Gas 1 1 All 1 1
Dioxins/Furans
Stack Gas 1 1 1 All
Metals
Stack Gas 1 1 1 1
| Waste Feeds 1 1 1
Composition
| Waste Feeds 1 17

| ! Table indicates number of QC samples planned for the Comprehensive Performance Test, unless otherwise
indicated.

Field blanks for gas samples are recovered from assembled trains that have been leak checked but through
which no gas sample has passed.

Trip blanks consist of applicable filters, sorbents, and solutions. These will be analyzed only if necessary based
on field blank analysis results.

Field duplicates etswaste-feeds-will be collected as duplicate sets offex subsamples used to prepare the
composite samplefercompositing,

Field duplicate will be collected of the liquid waste only in the CPT of each unit.

5

 Matrix spiked samples will be spiked prior to sample preparation (digestion/extraction), except for metals train
samples, which will be spiked following digestion.

’* MS/MSD for chlorine only.

Matrix spike/matrix spike duplicate (MS/MSD) samples will be prepared by spiking
sample splits with known concentrations of target analytes. The MS/MSD compounds and
acceptance criteria are specified in the methods. Matrix spike results will provide a measure of
the effectiveness of the method, in terms of analyte recovery (accuracy), in the actual sample
matrices. Matrix spike duplicate results provide a measure of variability, much like field or
analytical duplicate samples, but at a predictable concentration.

Surrogate spiked samples are used to monitor method performance for GC methods. A
discussion of sampling and analytical QC checks to be implemented during this program is
presented below.
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9.1 Sampling Quality Control Checks

A sampling matrix that shows the sampling method, frequency, compositing approach,
and analytical parameters for each sample stream is presented in Section 5.0. QC procedures
associated with the sampling of the stack gas are described in the cited methods and summarized
briefly below, along with specific procedures pertinent to this test.

9.1.1 Stack Gas Sampling

Prior to actual sampling on site, all of the applicable sampling equipment will be
thoroughly checked to ensure that each component is clean and operable. A file of the equipment
calibration data forms will be compiled and reviewed for completeness and adequacy to ensure
the acceptability of the equipment. Sampling equipment calibration is described in Section 6.0.
All glassware used in sampling trains will be cleaned before transport to the plant. This includes
soap and HPLC water washing, as well as a 4-hour soak in a solution of 10% nitric acid. In
addition, all glassware is rinsed on site with the recovery solution for that train before the
assembly of a particular train. Upon arrival on site, the equipment will be unloaded, inspected for
possible damage, and then assembled for use. Any damaged or faulty equipment will be tagged
and removed from service until it can be repaired.

For all stack gas sampling, reagent grade solutions, including HPLC water, will be used
for sample recoveries.

The following QC checks are generally applicable to source sampling techniques. If any
corrective actions are taken in response to results for these QC checks or in response to
supervisor review of QC procedures, the corrective action taken will be documented in the field.

The specific actions shown below follow good sampling practice and are a result of close
adherence to the methods:

e Each sampling train will be inspected visually for proper assembly before every use.

e Assembly and recovery of the sample trains will be performed in a clean
environment.

e All cleaned glassware, hardware, and prepared sorbent traps will be kept closed with
caps (Teflon or stainless steel), precleaned foil, or Teflon film until assembly of the
sample train in the field. The sorbent traps will be immediately re-capped when the
train is disassembled.
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e The numbers and locations of the sampling traverse points will be checked before
taking measurements.

e The inclined oil manometer used to indicate the differential pressure (AP) across the
Type-S pitot tube will be leveled and zeroed.

e The temperature measurement system will be checked visually for damage and
operability by measuring the ambient temperature.

e Prior to sampling, calculations will be made to determine the proper size nozzle
required for isokinetic sampling.

e The sampling nozzle will be inspected visually for damage before and after each run.

e The Type-S pitot tube will be inspected visually for damage before and after each
run.

e During sampling, the roll and pitch axis of the Type-S pitot tube and the sampling
nozzle will be properly maintained.

e Handling of the filters will be performed in clean areas out of drafts. Teflon-coated
tweezers will be used at all times to transfer the filters.

e The field balance will be checked daily against standard weights to read within +0.5%
of the standard, or a calibration curve will be prepared for the balance. This will be
documented in the field logbook.

e Any unusual conditions or occurrences will be noted on the appropriate data form
during each run.

e The sampling train will be purged prior to sample collection. This will occur during
the leak-checking operation and will be documented on the sampling data sheet.

e The sampling probe will be sealed properly to prevent air in-leakage.

The following activities have to do with preparation and use of material for sampling:

e All reagents will be prepared and stored according to the recipes provided in the
methods.

e Separate dispensing containers will be assigned to each reagent to prevent cross-
contamination.

o Sample filters will be inspected for pin-holes, tears, or other compromising conditions
before use.
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The following activities will be documented on the pre-printed data sheets:

e All sampling data will be recorded on standard data forms that will serve as pre-test
checklists.

e Each leg of the Type-S pitot tube will be leaked-checked before and after each run.

e Dry gas meter readings, AP and AH readings, temperature readings, and pump
vacuum readings will be made properly while sampling at each traverse point.

e The sampling trains will be leak-checked before and after each run. If a sampling
train is moved from one sampling port to another during a run, the train will be leak-
checked between ports.

e Ice will be maintained in the ice bath throughout each run.

o Filters and sorbent traps will be maintained at the proper temperature throughout the
test run.

e Impingers will be weighed to the nearest 0.1 gram before and after sampling, as
needed for moisture determination.

The following activities are specified and will be performed:

e A cyclonic flow check of the stack gas (both stack traverse diameters) will be
performed prior to sampling to verify the absence or presence of cyclonic flow.

e A field blank will be collected by assembling and recovering one complete sampling
train. The blank sample train will be leak-checked at the sampling location. No
gaseous sample will be passed through the sampling train. A sampling data sheet will
be filled out for the blank sample. It will be treated as an actual sample, except that no
stack gas will be sampled.

e Reagent blanks consisting of sampling media that have been either prepared or
transported to the site will be collected and will be analyzed in the event of suspected
contamination. These samples will be assigned log numbers and will appear in the
logbook and on the chain-of-custody forms.

e Isokinetic sampling will be achieved within £10%. Calculations of isokinetics will be
performed on site, as quickly as possible after sampling is concluded.

e QC procedures specific to each sampling method are discussed in the following
sections.
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EPA Methods 5 and 26A

Hydrogen chloride/chlorine and particulate matter will be determined in the stack gas
according to EPA Methods 5 and 26A, as described above. The probe and filter holder will be
maintained at a temperature between 248 and 273°F. The methods require that the leakage rate at
the end of the run not exceed 0.02 cubic feet per minute. Final leak checks will be performed to
confirm this. In addition, leak checks will be performed before the test, during port change, and
any time a component is changed out. A component change-out may be replacement of a filter or
impinger, or just emptying an impinger. All leak checks will be recorded on the sampling data
sheet.

Results for HCI/Cl, will also be reported combined as—ehloride equivalents|| to meet
requirements of the HWC MACT.

Isokinetic sampling will be maintained within £10%. A field blank will be collected in
each CPT, prepared by assembling and leak testing a sample train, but without drawing any gas
through the system.

EPA Method 29

Metals will be determined in the stack gas during the test using EPA Method 29. The
probe and the filter holder will be maintained at 248 +25°F. The method requires that the leakage
rate at the end of the run not exceed 0.02 cubic feet per minute. Final leak checks will be
performed to confirm this. In addition, leak checks will be performed before the test, during port
change, and any time a component is changed out. A component change-out may be replacement
of a filter or impinger, or just emptying an impinger. All leak checks will be recorded on the
sampling data sheet.

Isokinetic sampling will be maintained within +10%. A field blank will be collected in
each CPT, prepared by assembling and leak testing a sample train, but without drawing any gas
through the system.

SW-846 Method 0023A

SW-846 Method 0023 A sampling trains will be collected and analyzed for
dioxins/furans. The probe liner and filter holder temperatures will be maintained at 248+25°F.
The temperature of the gas entering the XAD-2 sorbent trap shall not exceed 68°F. The system
will be leak-checked before and after each run to ensure leakage rates of less than 0.02 cfm. If
leakage rates exceed this limit, sample volumes will be adjusted accordingly, as described in the
methods. Isokinetic sampling will be maintained within +10 percent.
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A field blank will be collected in each CPT, prepared by assembling and leak testing a
sampling train, but without drawing any stack gas through the system. An XAD-2 media blank
will be prepared and retained for possible analysis.

Continuous Emission Monitoring
Total hydrocarbons (THC), O,, and CO, will be monitored in the stack gas during the test
using EPA Methods 25A and 3A, respectively. QC procedures include the following:

e (Calibration per the manufacturer’s specification;
e Use of calibration gases of appropriate range;

e Use of documented, traceable standards;

e Performance of calibration error checks; and

e Performance of zero and upscale drift checks.

9.1.2 Waste Sampling

Liquid samples will be collected using the tap sampling procedures specified in EPA
Method S-004. Liquid samples will be composited according to the schedule indicated in Section
5. Solid stream samples will be collected using the scoop sampling procedures specified in EPA
Method S-007.

Liquid sampling QC procedures will include the following:

1. The sample tap will be flushed each time before sample is collected.
2. Each sample will be collected in a new bottle.
3. A pre-printed data sheet will be used.

Solid wasteesep sampling QC procedures will include the following:

1. A dedicated scoop will be used for the sampling location or waste material.
2. Each sample will be collected in a new bottle.
3. A pre-printed data sheet will be used.

During second part of the test, samples of the chromium spiking solution (i.e., solution
of chromic acidjand the mercury spiking solution (i.e., solution of meuric nitrate contained in
vials fed with containerized solidsyill be collected at the beginning, middle (at port change),



R5-2014-0104710000288

Section 9.0

Revision 18

Date: June 28, 2013 Septermber-5.-2042
Page 8 of 14

and end of the collection of the Method 29 sampling train. Each of the three samples collected of
the liquid chromium and the ligid mercury spiking solutions will be analyzedl'hese analytical
results will be used to confirm the concentrations ofiromium and mercury iithe spiking materials
fed during theCPT. Recordsof the additionofthe amount of (solid)ymercuric nitrateand the

volume of waterused in the preparation of the solution of mercuric nitradill be usedin the
determination of the spiking rate of mercurfhe Certificate of Analysis of the procured chromic
acid will be used in the determination of the spiking ras€ chromium.

Grab samples of the lead (i.e., lead nitrate) and chlorine (i.e., hexachloroethane) spiking
materials will be collectedit the beginning, middle (at port change), and end of the collection of
the Method 29 sampling train in the second part of the test. Samples of the lead and chlorine
spiking materials will be archivedCertificates of Analysis of the procurektad nitrateand
hexachloroethanewill be used in the determination of the spiking rates of lead and chlorine.

A fourth sample ¢ the chromium and mercury spiking solutions and the lead and chlorine
spiking materials will be collectedh each run ofthe second part of the tesat the end of the Method
0023A sampling for dioxins/furans The fourth sampleof the chromium, mercurylead, and
chlorine spiking materials and solutions will be archived.

9.2  Analytical Quality Control Activities

A summary of analytical methods to be used for each parameter and sample stream is
presented in Section 8.0 of this document. Analytical QC procedures will be followed as
described in the referenced methods. This section presents a summary of QC checks used to
control method performance within acceptable limits and provides details or modifications
specifically designed to assess precision and accuracy in the actual sample matrices. Test
America Laboratories in Knoxville, TN will be performing all of the analyses for the subsequent
CPT, and will perform the quality control analyses, and the analysis of any audit samples.

9.2.1 QC for Determination of Particulate Matter in Stack Gas

Samples of the stack gas for determination of particulate matter will be collected using a
single sampling train meeting the requirements of EPA Methods 5 and 26A. These samples will
be analyzed by Test America Knoxville for total weight gain, by gravimetric analysis. This will
be done according to the procedures in EPA Method 5. All method QA/QC activities and
requirements will be followed and met.



R5-2014-0104710000288

Section 9.0

Revision 18

Date: June 28, 2013 September5.2012
Page 9 of 14

9.2.2 QC for Determination of Hydrogen Chloride/Chlorine in Stack Gas

Concentrations of hydrogen chloride/chlorine in stack gas will be determined by
measuring the chloride ion concentration in the acidic and caustic impinger solutions from the
Method 26A sampling train. The analysis will be performed by ion chromatography, according
to Method 26A. In addition to routine analytical method QC requirements (which include
duplicate analysis of all samples) an MS/MSD will be performed on splits of one sample from
each CPT to assess accuracy and precision in the sample matrix. Two splits of the samples will
be spiked identically with chloride at appropriate levels.

A summary of routine analytical QC checks for these methods is presented in Table 9-2.
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Table 9-2. Summary of QC Checks for Hydrogen Chloride/Chlorine Analysis'

Quality Control Check Frequency Acceptance Criteria | Corrective Action *
Multipoint calibration Daily R>0.995 Repeat calibration
QC check sample Every 10" analysis + 10% error Repeat calibration
Method blank One per batch <RL Determine source of

contamination
Re-analyze affected
samples
Laboratory Control Sample |Once per batch 90-110% recovery 1) Reanalyze LCS
2) If 1) fails;
reanalyze samples
Duplicate analyses All samples RPD <10% 1) Runand report

third analysis

Matrix spike/Matrix spike
duplicate

Once per condition

75-125% recovery

Flag data

! Analysis to be performed by Test America Knoxville.

* All corrective action will be noted on laboratory reports and discussed in the QA/QC section of the final

report.

Accuracy and precision estimates will be calculated from matrix spike recoveries. Note

that the method requirement for duplicate analysis is repeated measurements within 5% of the

mean, with a corrective action of analysis of another duplicate pair. For this test, the requirement

has been defined as RPD <10%, with the determination of a third value.

9.2.3 QC for Determination of Metals in Stack Gas and Waste
Samples of the stack gas collected using EPA Method 29, will be analyzed for arsenic
(As), beryllium (Be), cadmium (Cd), chromium (Cr), and lead (Pb) using Method 6010B from
SW-846. Method 6010B uses an inductively coupled plasma emission spectrometer (ICPES).
Mercury (Hg) will be determined using Method 7470A of SW-846, a cold vapor atomic
absorption spectrometry (CVAAS). Samples of the waste feeds will be analyzed for the same six
metals using Method 6010B and Method 7471A. A duplicate sample of the liquid waste feed will
be prepared in one run of the test of each unit and analyzed for metals and compositional

parameters. A summary of the QC procedures for analysis of metals is presented in Table 9-3.
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Parameter Quality Control Check Frequency Acceptance Criteria Corrective Action
Metals (ICPES), | Initial mixed standard Daily, prior to Measured value for the Repeat calibration
except Hg calibration analysis initial calibration

verification is within
10% of expected value
Calibration check sample Following Within 10% of expected | Evaluate system;
calibration; 10% value recalibrate
during sample
analysis
Calibration blank 10% < reporting limit Repeat; evaluate system;
recalibrate
ICP interference check Run at beginning and | 80-120% of true value Repeat calibration
end of daily run
Method Blank 1 per batch of < reporting limit Flag data
maximum 20
samples
Laboratory Control Sample 1 per batch of 80-120% recovery Flag data
maximum 20
samples
Post Digestion Spike 1 per batch of 75-125% recovery Flag data
maximum 20
samples
MS/MSD 1 per batch of 20% RPD; 70-130% Flag data; notify lab
maximum 20 recovery project manager
samples
Mercury Multi-point calibration plus Daily, prior to Correlation coefficient Repeat calibration.
(CVAAS) 7ero analysis >0.995
Calibration check Following Recovery between 80 — | Repeat calibration.
calibration; 10% 120%
during sample
analysis
Calibration blank 10% < reporting limit or Repeat; evaluate system;
1/10" the lower samples | recalibrate
level
Method Blank 1 per batch of < reporting limit Flag data
maximum 20
samples
Laboratory Control Sample 1 per batch of 80-120% recovery Flag data

maximum 20
samples

MS/MSD

1 per batch, max 10
samples per batch

20% RPD; 75-125%
recovery

Flag data; notify lab
manager; notify QA
officer

! Analysis to be performed by Test America Knoxville.

2 All corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the final report.
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9.2.4 QC for Determination of Dioxins/Furans
The concentration of polychlorinated dibenzodioxins and dibenzofurans (dioxins/furans)

in the stack gas will be determined by analysis of the recovered components of the SW-846
Method 0023 A sampling train. Samples will be analyzed for dioxins/furans using HRGC/HRMS
according to SW-846 Method 8290. A summary of method QC checks is presented in Table 9-4.

Table 9-4. Summary of Analytical QC Checks for

Dioxins/Furans Analysis' by HRGC/HRMS

samples.

multi-point calibration.
See Table 5 in Method
23.°

Ton ratios between 0.65
and 1.78. See Method
23, Table 4.°

Quality Control Check Frequency Acceptance Criteria Corrective Action *
Mass Resolution Check Daily 10,000 resolution Adjust
GC Column Performance Check [At beginning of 12-hour |<25% valley Recalibrate or column
shifts maintenance
Initial Calibration Prior to analyzing <25 or 30% RSD for Perform repairs,

maintenance, or
adjustments, repeat.

Calibration/Retention Time
Window Check

At beginning of 12-hour
shifts

1% and last eluters
within window.

Adjust group times

Continuing Calibration

At beginning of 12-hour
shifts

Within 25 or 30% of
relative response factor
from initial calibration.
See Table 5 in Method
23.°

Adjust and re-analyze

Continuing Calibration
Standard

Method Blank *

At beginning of 12-hour
shifts

Less than the lowest
calibration standard

Re-analyze all positive
samples in batch

Internal Standards

All samples

40-130% recovery for
tetra, penta- and hexa-
substituted species.
25-130% recovery for
hepta- and octa-
substituted species.

Flag Data

Ongoing Precision Recovery

Once per Batch

70-130% Recovery

Flag Data

Surrogate Spiking

All samples

70-130% recovery for
all five surrogates

Flag Data

! Analysis to be performed by Test America Knoxville.

> All corrective action will be noted on laboratory reports and discussed in the QA/QC section of the final report.

? Refer to method for specific isomers.

* Method blank consists of an extraction of clean XAD, taken through concentration and analysis.
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| 9.2.5 QC for Determination of Composition-by-ASTM-Methods
Samples of the waste feeds will be analyzed for ash, total chlorine, moisture, heating
value, viscosity, and density using EPA and ASTM standard methods. The measurement
parameters and corresponding reference methods are listed in Section 8 of this document.
Routine QC procedures as defined in the methods will be followed for all analyses. This usually
includes the analysis of a standard reference material to determine recovery and demonstrate the
method performance. A duplicate sample of the liquid waste feed will be prepared in one run of
the test of each unit and analyzed for metals and compositional parameters. The QC procedures

for the compositional analyses are presented in Table 9-5.

Table 9-5. Summary of Analytical QC Checks for Analysis of Waste Feed Samples

for Heating Value, Density, Ash, Viscosity,-and Total Chlorine, and Moisture 2
Parameter Quality Control Check Frequency Acceptance Criteria Corrective Action >
Heating Value Initial Calibration— Prior to analysis %RSD <1% Correct problem; add
running average of 10 standards until %RSD
daily calibration criterion is met.
standards
Calibration Check Daily Y%Difference <1% Correct problem, retest
Standard (also added to
running list of 10
previous calibrations)
Laboratory Control One per sample batch of 98-102% of accepted Retest. If the re-test fails,
Sample (LCS) up to 20 samples value. correct the cause and
retest all samples.
Laboratory Control One per sample batch of RPD <2.0%. Retest. If the re-test fails,
Sample Duplicate up to 20 samples correct the cause and
(LCSD) retest all samples.
| Laboratory Duplicate One per sample batch of RPD <10.0%. Flag the data, note in
up to 20 samples or one narrative.
| per CPTirialbusm.
Density Pycnometer Calibration | Prior to use 3 Measurements, %RSD | Repeat Calibration
<0.5%
Calibration Check Daily Pycnometer Mass Recalibrate
Difference < 0.01g
Laboratory Control One per sample Percent accuracy within | Determine cause and
Sample (LCS) preparation batch of up to | 99-101% reanalyze all associated
20 samples. samples.
| Analytical Duplicate One every 10 samples RPD <10% Flag the data.
(minimum one per
| CP [iigb-burn).
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Table 9-5. (continued) Summary of Analytical QC Checks for Analysis of
Waste Feed Samples for Heating Value, Density, Ash, Viscosity,-and Total Chlorine, and

Moisture "
Parameter Quality Control Check Frequency Acceptance Criteria | Corrective Action °
Viscosity Calibration Check Sample Before sample Percent difference <1%. | Correct the problem.
analysis begins, Obtain an acceptable
analyzc onc result before beginning
calibration check sample analysis.
standard per batch of
up to 20 samples, for
each viscometer used
in the batch.
Analytical Duplicate One every 10 samples | RPD <10% Flag the data.
(minimum one per
CPTirial buss).
Duplicate samples
should be performed
using different, but
same size viscometers,
if available.
Ash Laboratory Method Blank | Every 20 samples or | The result must be Return all of the
(LMB) once per sample less than the RL. samples to the muffle
batch. Exception: Ifall furnace and re-fire
sample results are them. Re-weigh after
greater than 10x the cooling.
blank concentration or
less than the RL, do
not reanalyze.
Laboratory Control Every 20 samples or | 90-110% recovery Re-fire all associated
Sample (LCS) once per sample samples and reanalyze
batch. if recovery exceeds
upper limit. If
recovery is less than
lower limit, terminate
analysis and reanalyze
all associated samples.
Laboratory Control Every 20 samples or | RPD <10 % Re-fire all associated
Sample Duplicate once per sample samples and reanalyze.
batch. If RPD value
continues to exceed
10%, reanalyze all
related samples.
Laboratory Duplicate Every 10 samples, |RPD <10 % ofmean |Flag data.

once per sample
batch. Once for each
CPTirialburs
project.

value.
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Table 9-5. (continued) Summary of Analytical QC Checks for Analysis of

Moisture "2

Waste Feed Samples for Heating Value, Density, Ash, Viscosity,-and Total Chlorine, and

Parameter

Quality Control Check

Frequency

Acceptance Criteria

. . 3
Corrective Action

Total Chlorine

Method Blank

One per sample
preparation batch of
up to 20 samples.

The result should be
less than or equal to
the RL. Sample results
greater than 20x the
blank concentration or
samples for which the
contaminant is < RL
do not require reprep.

Reprep and reanalyze
samples.

Laboratory Control
Sample (LCS)

One per sample
preparation batch of
up to 20 samples.

80-120% Recovery

Reprep and/or
reanalyze all samples
associated with the
LCS.

Laboratory Duplicate

One per sample
preparation batch of
up to 10 samples.
(Minimum one
duplicate per
CPTeial-bun)

RPD < 10%

Flag the data if RPD >
10%.

Matrix Spike

One per sample
preparation batch of
up to 20 samples.
For CPTwial-busn
samples, one per
CPTaial-burn,

80-120% Recovery

Flag the data if %
Recovery is outside
QC acceptance limits

Matrix Spike Duplicate

One per sample
preparation batch of
up to 20 samples.
For CPTwial-busa
samples, one per
CPTwial-bura,

RPD < 10%

Flag the data if RPD >
10%.

Moisture —
Percent Water
for Liguids

Laboratory Control
Sample (LCS)

One per sample
preparation batch of
up to 20 samples.
For CPT samples,
one per CPT.

95-105% Recovery

Flag data

Laboratory Control
Sample Duplicate (LCSD)

One per sample
preparation batch of
up to 20 samples.
For CPT samples,
one per CPT.

RPD £ 5%

Flag data

Analytical Duplicate

One per sample
preparation batch of
up to 20 samples.
For CPT samples,
one per CPT.

RPD <10% for %
water > 1%

Flag data
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Moisture — Analytical Duplicate One per sample RPD < 25% or<4% |Flag data
Solids preparation batch of | Absolute for samples
up to 20 samples. having < 18.0%

For CPT samples, moisture

one per CPT.

! Analysis to be performed by Test America Knoxville.
2 All specifications are laboratory specifications.

? All corrective action will be noted on laboratory reports, and discussed in the QA/QC section of the final report.

9.2.6 QC for Spiking of Waste

Several metals and chlorine will be spiked into the incinerators during the CPTs. The
spiking of metals and chlorine will be performed by Veolia. The metals and chlorine to be
spiked are:

e Chromium — a procured solution of chromic acid will be fed through a liquid feed
mjector;

e Mercury — a solution of mercuric nitrate will be prepared by Veolia using
procured mercury (I1) nitrate hydrate, and the necessary volume of the solution of
mercuric nitrate will be added to vials fed to the incinerators with containerized
solid waste;

o Lead — weighed packets of procured lead nitrate will be prepared by Veolia and
fed to the incinerators with containerized solid waste; and

e Chlorine - weighed packets of procured hexachloroethane and/or PVC will be
prepared by Veolia and fed to the incinerators with containerized solid waste.

A manufacturer’s statement of purity (i.e., Certificates of Analysis - COAs)and-prep-logs
for all procured spiking materials will be acquired and reportedmaintained. This will provide the
information to know the concentrations of the target spiking parameter in the procured spiking
materials or solutions.

Veolia will prepare the spiking solution of mercuric nitrate, and prepare the vials
containing the solution of mercuric nitrate fed to the incinerator. Veolia will also prepare the
packets of lead nitrate, and hexachloroethane and/or PVC fed to the incinerators. exaethrhow
much-spilang-matenialbwas-added-forthe CRPT- A Standard Operating Procedure (SOP) for the

preparation of the spiking materials is attached as Appndix B.
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Samples of all spiking materials will be collected during the CPTs (see Section 5).
Chromium and mercury will be spiked as solutions. Three samples of the chromium and
mercury spiking solutions will be collected in the CPTs of Units 2, 3, and 4. Each of the three
samples will be analyzed. The analytical results for the samples of the chromic acid and
solution of mercuric nitrate will be used to confirm the concentrations of chromium and mercury
m the spiked solutions.

Three samples of the lead nitrate, and hexachloroethane and/or PVC spiked as solids of
the procured materials will be collected in the CPTs of Units 2, 3, and 4. The samples of the lead
nitrate, and hexachloroethane and/or PVC will be archived and not analyzed. The Certificates of
Analysis of the procured lead nitrate, and hexachloroethane and/or PVC will be used for the
concentrations of lead and chlorine in the respective materials.
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10.0 Data Reduction, Validation, and Reporting
Details of data reduction, validation, and reporting are discussed in this section.

10.1 Calculations
The following sections detail the calculations which will be performed for data
presentation.

10.1.1 Stack Gas Mass Emission Rate Calculations

Mass emission rates (MERs) of mercury and the SVM and LVM metals spiked during the
CPT will be calculated to determine the System Removal Efficiency (SRE) of those metals, (i.c.,
mercury, lead, and chromium).

The MERs, in pg/hr, will be calculated as follows:

MER 60 M, Q
Vd
Where:
M, = Mass of compound collected (ng);
Qs = Dry volumetric flowrate at standard conditions (dscfm);
Va = Dry gas volume sampled at standard conditions (dscf); and
60 = Conversion from hours to minutes.

10.1.2 Constituent Feedrate Calculations

The concentrations of the HWC MACT metals (Cr, As, Be, Pb, Cd, and Hg), ash, and
chlorine will be determined in the liquid and solid waste feed streams. Metals, ash, and total
chlorine will be reported for each test run. During selected tests, chlorine and metals (Cr, Pb, and
Hg) will also be fed to the incinerators threush-theby spiking of waste streams.-of-the-selid-waste
streams-as-hexachloroethane. The total mass feedrates of HWC MACT metals, ash, and chlorine

during each test run will be calculated from concentrations in the wastes and the feedrates of the
waste streams recorded by the facility plus the concentrations and feedrates of the spiked
materials.

The calculated feedrates of HWC MACT metals in containerized solid waste in the CPT
will not include the weight of the boxes in which solid waste is contained and fed to the
meinerators (Units 2, 3, and 4). In the measurement of the feedrate of containerized solid wastes,
the facility weighs the containers (i.e., boxes) fed to the mncinerator. This is a process criteria,
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and will not be changed for the CPT. The weight of each container of solid waste fed to the
mcinerator includes the weight of the box itself, plus its contents. The box will not be analyzed
for metals as part of the CPT.

[n the determination of the feedrates of HWC MACT metals during the CPT, the weight
of each container of solid waste fed will be reduced by the weight of the (cardboard) box in
determining the mass of HWC MACT metals fed in the containerized solid waste. The weight of
each charge of containerized solid waste will also not include the weight of any spiking material
placed in the container. The concentration of the HWC MACT metals will be applied to only the
solid waste fed in each container (i.e., box) to calculate the mass feedrate of HWC MACT metals
fed in the containerized solid waste during each test run or test period of the CPT.

The feedrate of containerized solid waste taken from the DCS will be used to determine
the feedrate of containerized solid wastes in each test run or test period for the establishment of
the OPL for total hazardous waste feedrate. The above method of calculation of the waste
feedrates of HWC MACT metals in the containerized solid waste during the CPT will not be
used in normal operations of the incinerators.

10.1.3 System Removal Efficiency Calculations
System Removal Efficiency (SRE) will be calculated for the metals that will be spiked
mto the incinerators during the CPT (i.e., chromium, lead, and mercury) according to the

following equation:
SRE, as percent (%), will be calculated as follows:

W, W
SRE —2— %100
W,

Where:
Wi, = total mass feed rate of the metal in the waste feed streams and spiking
materials and/or solutions; and
W = mass emission rate of the metal in the stack gas.

10.1.43 Correction to 7% Oxygen
The emission limits of the HWC MACT are expressed concentrations "corrected to 7%
oxygen". Stack gas concentrations for particulate matter, HCI/Cl,, SVM, LVM, mercury,
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dioxins/furans, total hydrocarbons, and carbon monoxide will be corrected to 7% oxygen. These

corrections are done according to the following equation:

14
PC m o~
21 Oxygen
P, = Pollutant concentration corrected to 7% oxygen,;
P = Pollutant concentration in the stack gas; and
Oxygen = Concentration of oxygen in the stack gas.

10.1.54 Stack Gas Volumetric Flowrate

The stack gas volumetric flowrate will be determined during isokinetic sampling and

calculated as described in EPA Method 2.

Where:

Where:

Stack Gas Velocity Calculation
The velocity of the stack gases based on EPA Method 2 will be calculated as:

1/2
V, 85.48C, HsllP)

(Ps)(MW)
Pitot tube constant ~ 85.48 &t (oAb mole)in He)
sec ( R)(in. H,0)
Vs = Velocity of the stack gas (ft/sec);
AP = Root mean square average differential pressure measured by Type S pitot (in.
H,0);
Ts = Average gas temperature in duct (°R);
P = Absolute duct pressure (in. Hg);
M, = Wet gas molecular weight (Ib/Ib-mole); and
C, = Type S pitot correction factor (normally 0.84).

Gas Volumetric Flowrate Calculation — Actual Conditions
The volumetric flowrate of the stack gas based on EPA Method 2 will be calculated as:

Q.. 60 VA
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Qi = Actual volumetric flowrate (acfm);
V. = Velocity of the stack gas (ft/sec);
A = Cross-sectional area of the stack (ft*); and
60 = Conversion from second to minutes.

Gas Volumetric Flowrate Calculation — Dry Standard Conditions
The volumetric flowrate of the stack gas at dry standard conditions based on EPA
Method 2 will be calculated as:

QU 1 BIQ) T 5
Where:
Qu = Dry volumetric flowrate at standard conditions (dscfm);
Qac = Actual volumetric flowrate (acfm);
Bw = Moisture fraction;
528 = Standard temperature (°R);
Ts = Average gas temperature in stack (°R);
29.92 = Standard pressure (in. Hg); and
P = Absolute stack pressure (in. Hg).

The moisture used in the calculation will be from the Method 29 train for a particular run.

10.2 Data Validation
All measurement data will be validated based upon the following:

e Representative process conditions during sampling;
e Acceptable sample collection and testing procedures;
e Consistency with expected and/or other results; and
e Adherence to prescribed QC procedures.

This will be accomplished by making a critical, comparative data review. For example,
upon the completion of a EPA Method 29 sampling run, the data will be calculated, and the
percent isokinetics determined. The results of all runs will be compared with each other for
internal consistency. The laboratory personnel for analytical QA/QC will review the results from
the analysis. Project team personnel will-and then perform subsequent calculations converting

the stack sampling and laboratory resultstheresulis-Gr-anabytical-terms-converted into gas
concentrations and parameter feedrates. The above QA assessments are performed by personnel
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directly responsible for aspects of the project (i.e., stack sampling, waste and spiking materials
sampling, laboratory analysis). All aspects of the data (i.e., sampling, analysis,
calculations)Fhese-are then further assessed by the Project QA/QC Coordinator. Rsesults are
compared within the testing effort for reproducibility and consistency with engineering
principles. Any suspect data will be flagged and identified with respect to the nature of the
problem with validity.
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10.3 Chain-of-Custody Documentation

Chain-of-custody procedures will be followed for the transfer of field samples to the
laboratory. When samples are transported, they will be accompanied by a sample tracking and
custody form indicating:

e Every sample shipped (by identifier);

e Sample preservation requirements;

e Analysis and preparation procedures required,;

e Special requirements [e.g., matrix spikes/matrix spike duplicate (MS/MSD)];
e Sample packaging; and

¢ Signature of individual relinquishing sample custody.

Upon receipt by the laboratory, the following will be recorded on the sample tracking and
custody form or an attachment to the form:

e Condition of samples received;

e Temperature of samples upon receipt;

e Any discrepancy between information on form and sample labels; and
e Signature of person receiving samples.

Following inspection and completion of chain-of-custody documentation, the samples
will be moved to a restricted access storage area prior to analysis.

10.4 Reporting

The results of the Comprehensive Performance Tests will be evaluated for completeness
and representativeness and will include all collected data. These reports will be submitted to the
appropriate regulatory agencies within 90 days after completion of the test. Data and results
interpretation will be presented as necessary in the reports. A detailed case narrative will be
provided in the final reports for each analysis.

A Notification of Compliance (NOC) will be filed within 90 days of completion of the
Comprehensive Performance Test. The NOC and the Comprehensive Performance Test Report
will be submitted to EPA Region 5 and the Illinois EPA (IEPA).
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11.0 Assessment of Precision, Accuracy, and Completeness

The QC analyses to be conducted during the testing program are designed to provide a
quantitative assessment of the measurement system data. Test America Laboratories in
Knoxville, TN will perform all of the analyses for the subsequent CPT, and will perform the
quality control analyses. The two aspects of data quality that are of primary concern are precision
and accuracy. Accuracy reflects the degree to which the measured value represents the actual or
"true" value for a given parameter and includes elements of both bias and precision. Precision is
a measure of the variability associated with the measurement system. The completeness of the
data will be evaluated based upon the number of valid sample results compared with the number
planned.

11.1 Precision

Precision is defined by EPA as "a measure of mutual agreement among individual
measurements of the same property, usually under prescribed similar conditions.” For this
project, precision estimates will be based on conditions that encompass as many components of
variability as are feasible, which includes variability in the sample matrix itself, as well as
imprecision in sample collection, preparation, and analysis. Precision data will be reported for
matrix spike duplicates and analytical duplicate samples.

Selected surrogates will be spiked into samples analyzed by GC/MS. Precision for these
analyses will be expressed as the percent coefficient of variation (CV) for surrogate spike
recoveries. Percent CV (also known as relative standard deviation (RSD)) is calculated as
follows:

% CV StandardDeviation 100

Mean

11.2 Accuracy

Accuracy, according to EPA's definition is "the degree of agreement of a measurement
(or an average of measurements of the same thing), X, with an accepted reference or true value,
T." Accuracy includes components of both bias (systematic error) and imprecision (random
error). Bias may be estimated from the average of a set of individual accuracy measurements.

For this project, accuracy objectives are expressed in terms of individual measurements.
Individual measurements will be compared with the objectives presented in Section 3 .0 of this
QAPjP. In the final analysis, the average accuracy (i.e., bias) calculated as percent recovery, will
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be reported and used to assess the impact on project objectives. Percent recovery is calculated as
follows:
Measured Value

% Recovery x 100
Reference Value

In the case of matrix spiked samples, measured value in the above equation represents the
difference between the spiked sample measurement result and the unspiked sample results. The
reference value represents the amount of spike added to the sample.

Consistent with reporting conventions for continuous monitor performance
specifications, accuracy will be expressed in terms of percent error, which is directly related to
the percent recovery calculation. Percent error is calculated as follows:

% Error Measured Value - Reference Value < 100

Reference Value

It follows that percent recovery and percent error are related by:

% Error = % Recovery — 100

11.3 Completeness

Completeness is a measure of the extent to which the database resulting from a
measurement effort fulfills objectives for the amount of data required. For this program,
completeness will be defined primarily in terms of the number of valid sample results collected
compared with the number planned.
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12.0 Audit Procedures, Corrective Action and QA Reporting

This section describes planned general corrective action procedures to be taken in
response to identified problems and QA reporting.

12.1 Audit Procedures

Test America Laboratories in Knoxville, TN will be performing all of the analyses for the
subsequent CPT, and will perform the quality control analyses, and the analysis of any audit
samples. EPA has instituted an audit program, the SSAP (Stationary Source Audit Program), in
which the Owner firm or test contractor purchases audit samples from laboratories approved by,
and accredited by, EPA to provide the audit samples— The EPA restructured program requires
that two accredited providers be available, and available audit samples must be listed on the EPA
Emission Measurement Center website 60 days before audits are required. To date, EPA has snet
approved two vendors a-labesatery-to provide audit samples— as an Accredited Audit Sample
Provider. Audit samples currently available for the measurements being performed in the CPTs
of the Veolia incinerators inchude:

e Hydrogen Chloride, and
e Metals — on Glass Fiber Filters and Impinger Solutions.

Audit samples for hydrogen chloride and metals will be acquired in advance of the CPT.
The acquired audit samples will be taken to Veolia and will be onsite at Veolia during the
conduct of the CPT. The audit samples will be transported to Test America — Knoxville with
samples collected in the CPT of one of the Sauget incinerators. The audit samples will be
analyzed by Test America — Knoxville along with the samples from the CPT. One set of audit

samples will be acquired and analyzed for the CPT Sinee-there-currentbyare-no-aceredited-audit

e vl et poanlan. oo 23 M g lac.o 10 oY whalada aaades
7 LYSEAAS VAR~ M A~ 12 g Pan e 1= A= 2 g e TEITO e T CECT T T Oy Awgy TR TOTI T
lo naalssue. £ vocaairad Lo D ethaodauced for el o tonts lobopa
7 Tt (=2 50 g ov i ae & L v g 7 %35 avi= e dws anw o TRy Ot T [Aernga o 4 Ter A
i A £ oY by £ sl At soanlas e 4 Ao Lozrad £
s e Tt pProvraCaotre ey Tt T (Zasa iy teas o

12.2 Corrective Action

During the course of the test program, it will be the responsibility of the field task leader
and the sampling team members to see that all measurement procedures are followed as specified
and that measurement data meet the prescribed acceptance criteria. In the event a problem arises,
prompt action will be taken to correct the problem. Corrective action may also be initiated by the
QA Coordinator or team members.



R5-2014-0104710000288

Section 12.0

Revision 18

Date: June 28, 2013March 2012
Page 23 of 294

The laboratory supervisors will initiate corrective action if analytical performance (as
determined by sample matrix-independent QC checks) does not meet method specifications.
Since these QC checks generally occur before analysis of any samples, little or no effect would
be expected on project data quality. If there was an impact expected on actual project data, the
project director and QA/QC coordinator would be contacted and the problem resolved. If matrix-
specific QC checks indicate that the measurement data will not meet the quality assurance
objectives, the project director will be notified immediately. The project manager, laboratory
analytical coordinator, and project QA/QC coordinator will then meet and resolve the issue.

The impact of measurement bias or matrix effects on the project objectives (and any
endeavors to mitigate these problems) will be assessed and reported in the appropriate
Comprehensive Performance Test Report.

12.3 Quality Assurance Reporting

Effective management of a field sampling and analytical effort requires timely
assessment and review of field activities. This will require effective interaction and feedback
| between the field team leader, the Project Manager, and the Project QA/QC Coordinator.

The CPTpreteet final report will include a separate QA/QC section, prepared by the
Project QA/QC Coordinator, that will address QA/QC aspects of the testproteet. The QA/QC
section will address the results of all QA/QC activities specified in the QAP)P and in the
sampling and analytical methods, and will compare those results with the data quality objectives
(DQOs) stated in Section 3.0 of this QAPjP. The effect of any DQOs (or other QA/QC activities)
not achieved will be discussed in detail. The effect of these on the data and conclusions will also
be discussed in detail. Any incidents or requirements for corrective action will be documented
and discussed.
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Areas of Expertise

Source Testing.

Field Measurements

Method Development

Field Implementation

Quality Assurance and Data Quality

Review for Measurement
Systems

Laboratory Coordination

Years of Experience
With URS: 27 Years
With Other Firms: 9 Years

Education
PhD / 1986 / Organometallic
Chemistry / University of
California at San Diego
MS /1981 / Inorganic Chemistry /
University of California at San
Diego
BS /1977 / Chemistry /
Massachusetts Institute of
Technology
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Eugene Youngerman, PhD
Senior Project Chemist, Quality Officer

Overview

Dr. Youngerman currently serves as a Senior Project Chemist and Unit
Quality Oftficer for the Measurements Unit of the Austin General
Engineering Office. His responsibilities include direction of and
participation in permitting and testing activities of hazardous waste
incinerators, as well as other source testing directed toward process
characterization or regulatory compliance. He has 25 years experience in
this area including document preparation; test protocol design and
preparation; laboratory coordination; method development; plan
implementation; and interpretation and reporting of ssmpling, analysis
and QA/QC results. He has served as Project Director on major sampling
and analysis programs for RCRA and TSCA pre-trial and trial burns,
Dr. Youngerman has worked on hundreds of projects over the last27
years; the bulleted list below provides additional detail for the various
activities listed above.

e Document preparation and test protocol design— Work with the
client engineering, operations and environmental staffs to design
a test to satisfy regulatory testing specifications, complywith
method specifications and meet plant operational requirements.

e laboratory coordination — Communicate with sub-contract
laboratories to ensure that laboratory data meet project and
method specifications, and that all data are usable and
supportable.

*  Method development— As necessary, adapt, modify or develop
method approaches to measure new analytes, or standard analytes
in difficult matrices.

e Test plan implementation, sample collection— Join or lead a team
into the field, collect the samples, in compliance with the project
specific documentation and the method specifications. Work
with facility personnel, and interface with regulatory personnel, as
necessary.

® Report preparation — Summarize and detail all activities
associated with the sample collection and analysis. Develop and
present concentrations, mass emission rates, removal efficiencies,
etc.

®  Quality Assessment and Detail Checking — Review all data
associated with an emissions testing program including testing
performed by URS and analyses performed by subcontractor
laboratories. Ensure that QA/QC support data for both
sampling and analysis meet project and method specifications,
and if not, present possible impact of QA/QC exceptions to the
results and conclusions. Confirm that data used in report is
supported by the raw data and that all calculations are correct,
using both correct values and correct calculational approach.



R5-2014-0104710000288

APPENDIX B
Metals and Chlorine Spikes SOP



R5-2014-0104710000288

METALS AND CHLORINE SPIKES PROTOCOL

INCINERATOR TESTING

VEOLIA ES
SAUGET, IL

Table of Contents

Quality Control
Spike Preparation Procedures
Spike Feeding Procedures
Attachments

e  Specification Sheets
Laboratory Analysis
Calibration Records
Feed Calculations
Recordkeeping Documents



R5-2014-0104710000288

Quality Control

Chemicals for Spikes

The following spikes have been selected for incinerator testing:

Mercury (II) nitrate hydrate [high volatility metal]
Lead nitrate [medium volatility metal]
Chromic acid [Tow volatility metal]

Hexachloroethane and/or Polyvinyl chloride (PVC)  [chlorine source]

These chemicals were purchased from suppliers and specification sheets or Certificates of Analysis with any
applicable lot or batch numbers are provided for each item.

The Mercury (1) nitrate hydrate will be put into solution with de-ionized water and slightly acidified with a small
amownt of concentrated nitric acid to help prevent any precipitation of solids. Pre-determined amounts of this solution
will be fed during incinerator testing within plastic vials placed with the solid feed charges. Because the targeted
mercury feed rate is significantly greater for the testing of No. 4 Incinerator, two different concentrations of Mercury
nitrate solution batches will be prepared for use as spikes in the incinerator feeds.

The Lead nitrate will be put into re-closable plastic bags in pre-determined amounts and fed to the incinerators during
testing by placing them with the solid feed charges.

The Chromic acid has a concentration of 35% and will be fed to the incinerators at a pre-determined rate via metering
pumps on an electronic scale device.

The Hexachloroethane and/or PVC will be put into re-closable plastic bags in pre-determined amounts and fed to the
incinerators during testing by placing them with the solid feed charges. Because the targeted chlorine feed rate is
greater for the testing of No. 4 Incinerator, a greater quantity of Hexachloroethane and/or PVC will be placed in the
spike bags to be used when testing this incinerator.

Certification of Spike Measuring Equipment

The Mercury (IT) nitrate hydrate will be measured out for the prepared solution in the site laboratory based on
calculated values. A mass balance certified for accuracy by a professional scale services company will be used. It is
also calibrated before use as part of daily laboratory protocol. Laboratory glassware with graduation marks will be
used for measuring out liguids for the given solution. The concentration of the prepared Mercury nitrate solution will
be confirmed by an independent laboratory using an ICP atomic emission spectrometer, The analytical procedure is
Method 7470A for cold vapor atomic absorption.

The weighing devices used for measuring out the Lead nitrate spike bags and the Hexachloroethane and/or PVC spike
bags are electronic scales with digital readout and control panels. They have been calibrated prior to use by a
professional scale services company. Each scale panel bears a sticker indicating the calibration date and a written
report on the calibration is prepared. In addition, the procedures for preparing these spike bags require the scales to be
zeroed on a consistent basis during use.

The device used for feeding Chromic acid combines a holding tank, metering pumps and an electronic scale with a
digital readout and control panel. It has been calibrated prior to use by a professional scale services company. The
scale panel bears a sticker indicating the calibration date and a written report on the calibration is prepared.

Spike Preparation Procedures

The procedures written below are the steps taken by personnel when measuring out and documenting the spikes used
for incinerator testing.
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Mercury Nitrate Spike Solution Preparation Procedure

I Obtain Mercury nitrate solution and plastic vials.

2. Rinse the repipet dispenser and transfer container used for measuring Mercury nitrate solution first with
de-ionized water, then twice with a portion of the solution.

3. Transfer desired amownt of the selected Mercury nitrate solution from the storage vessel to the transfer
container. The concentration of the solution is dependent on which incinerator the spike vials are being
prepared for.

4, Position equipment within a laboratory hood.

5. Number each vial needed with a permanent marker starting at number— 1/,

6. Using the pipette-pump, transfer the specified amount of Mercury nitrate solution into the vial. The
amount of solution transferred to the vial is dependent on which incinerator the spike vials are being
prepared for.

7. Document the vial number and volume on the spike vial sheet.

8. Securely seal the vial and carefully place it into a plastic storage bucket.

9. Repeat steps for number of spike vials needed.

10. When complete, close the plastic storage buckets and place in designated area. All personnel involved in

preparing the vials must have their names written on the spike vial sheet.

Lead Nitrate Spike Bag Preparation Procedure

I Obtain Lead nitrate raw material and re-closable plastic bags.
2. Position electronic scales in the selected area and zero the scales before use.
3. Put on required PPE before exposure to the Lead nitrate. Personnel directly handling Lead nitrate need tull-face

respirator with OV/AG cartridges, Tyvek suit, and nitrile gloves taped at wrist.

4, Number each plastic bag needed with a permanent marker starting at—11/,
5. Open a bag of raw material and use scoop or equivalent device to place the specified amount of Lead nitrate

into the numbered plastic bag.

6. Document the bag number and weight on the spike bag sheet.

7. Securely seal the bag and carefully place it into a plastic storage drum,

8. Repeat steps for number of spike bags needed. Re-zero the scale at least once every 100 bags.

9. When complete, close and seal the plastic storage drums and place in the designated area. All personnel

involved in preparing the bags must have their names written on the spike bag sheet.

Hexachloroethane and/or PVC Spike Bag Preparation Procedure

1. Obtain Hexachloroethane and/or PVC raw material and re-closable plastic bags.

2. Position clectronic scales in the selected area and zero the scales before use.
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Put on required PPE before exposure to the Hexachloroethane and/or PVC. Personnel directly handling
Hexachloroethane and/or PVC need a full-face respirator with OV/AG cartridges, Tyvek suit, and nitrile gloves
taped at wrist,

4. Number each plastic bag needed with a permanent marker starting at—1 1/,

5. Open a bag of raw material and use scoop or equivalent device to place specified amount of Hexachloroethane
and/or PVC into the numbered plastic bag. The amount of material placed in the bag is dependent on which
incinerator the bags are being prepared for and the chiorine contribution of the waste feeds on the respective
incinerator.

6. Document the bag number and weight on the spike bag sheet.

7. Securely seal the bag and carefully place it into a plastic storage drum.

8. Repeat steps for number of spike bags needed. Re-zero the scale at least once every 100 bags.
9. When complete, close and seal the plastic storage drums and place in the designated area. All personnel

involved in preparing the bags must have their names written on the spike bag sheet.
Spike Feeding Procedures
The procedures written below are the steps taken by personnel when feeding spikes used for incinerator testing.

Feeding Procedure for Mercury, Lead and Chiorine Spikes

1. Position the Mercury nitrate spike vials, the Lead nitrate spike bags and the Hexachloroethane and/or PVC
spike bags near the loading point on the solid charge feed conveyor.

2. Place one spike container of each chemical into each charge. Because the mercury and chlorine feed rates are
dependent on the incinerator, the correct spike vial and correct Hexachloroethane and/or PVC spike bag must be
fed to the respective incinerator.

L

Document the waste charge number, vial number and bag numbers on the charge sheet. All personnel
involved in feeding the charges must have their names written on the charge sheet.

Feeding Procedures for Chromium Spike

1. Place the feeding device and selected drums of Chromic acid near the injection point on the incinerator.

2. Activate the power panel for the feeding device and zero the electronic scales.

3. Put on the Personnel Protective Equipment recommmended by the MSDS for Chromic Acid and transfer the
desired amount of material to the holding tank on the feeding device.

4, At the designated time, start the metering pumps and select pump settings that deliver the targeted feed rate.

5. Document scale readings and time at selected intervals on the Chromic acid feed chart to verify that the

desired feed rate is being achieved during the incinerator testing period. All personnel involved in
feeding the Chromic acid must have their names written on the feed chart.
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SAMPLING INSTRUCTIONS
Liquid Waste Feed

1.0 BACKGROUND

These instructions are for sampling the Liguid Waste Feed.

The referenced sampling method is Method 5004 in EPA s—Sampling and Analysis Methods for
Hazardous Waste Incineration|.

2.0 SAFETY

The liguid waste feed is hazardous. Personal protection equipment (PPE) for this location
consists of a hard hat, goggles, steeltoed boots, respirator, and appropriate gloves.

Los et ved vl

3.0 SUPPLIES: TO BE STORED AT THE SAMPLING AREA FOR EACH RUN

I — Pre-cleaned 1-liter wide-mouth amber glass bottle
I — Pre-cleaned 1-gallon wide-mouth glass jar

I — Data sheets

I — Clipboard

2 — Black ballpoint pens

I — Sample tray

I —Timer

I — Heavy plastic sheeting (107)

I — Absorbent towels (roll)

I — 5-gallon bucket

4.0 SAMPLING PREPARATIONS

1. Obtain supplies.
2. Transport sampling materials to sample location.

3. Check sampling location to ensure that the data sheet, sampling location and sample
containers are correctly marked, and labels for the samples. All data sheet and sample
containers will be labeled by the sampler.

Spread plastic sheeting under the sample tap and the immediate work area with absorbent
pads along the edge.

Place sample tray near the sample tap on the plastic sheeting.

Place the 5-gallon plastic bucket under the sample tap.

Mark the 1-literL bottle for about 1-liter.

Organize the sampling location and verify that you have the proper tools and documentation
paperwork.

S NS W

9. Legibly record sampler’s name and date on the data sheet.
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SAMPLING PROCEDURE

When directed by project coordinator, do the following at the beginning, mid-point (port change),

and end of the first portion of the test, and at the beginning, mid-point (port change), and end of the
Method 29 sampling of the second portion of the test.

6.0

1. Locate the sample tap and verify that the sample tap valve is placed in the—offll position.
2. Locate the flow control valve and verify that it is in the—en|| position.

3. Verify that the 5-gallon bucket is under the sample tap, and then open the sample tap until a
full stream of liquid is flowing into the bucket to flush the sample line. The stream should
not be so fast as to be uncontrollable nor so slow as to not flush the sample line. How into
the 5-gallon bucket an adequate amount to flush the sample line.

4. Collect 1 lter into the I-liter bottle, shut off the sample valve, and pour the contents into the
I-gallon jar. It is not necessary to keep the 1-gallon jar on ice.

5. Record sample time and test run number on data sheet.

6. Cap the I-gallon jar. It is important that the time the jar is open to the atmosphere be kept to
a minimum.

7. Place the 1-liter bottle in sample tray and wait for the next sample period.

(NOTE: If at any time during the sampling event vou observe changes in the stream, contact the
project coordinator immediately. Examples of changes in the streams are loss of flow, color
changes of the material being collected, plugging of the sample lines, etc.)

COMPLETION OF SAMPLING, CLEAN-UP, SAMPLE CUSTODY

At the end of the sampling period, upon direction, perform the following activities.

1. Verify that the data sheet has been completed.

2. Verify that the 1-gallon jar is capped.

3. Locate the valve that controls flow to the sample tap and place in the—offl| position.

4. Open the sample tap valve and drain the line into the S-gallon bucket, then close the valve.

5. Carefully transport the 5-gallon bucket containing the waste liquid to designated disposal
drum and transfer the contents.

6. Return the bucket to the sampling location.

7. Clean up the sample location by folding the plastic sheeting as to contain any spilled material
and absorbent pads, and dispose appropriately.

8. Remove all disposable PPE and dispose appropriately.

9. Return the 1-gallon bottle, the cooler containing the VOA vials, and the data sheets to the
sample accumulation area.
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COMPOSITING INSTRUCTIONS
Solid Waste Feed

1.0 BACKGROUND

These instructions are for compositing the Solid Waste Feeds — Containerized and Bulk

2.0 SAFETY

The solid waste feed is hazardous. Personal protection equipment (PPE) handling this material
consists of a hard hat, goggles, steektoed boots, respirator, and appropriate gloves.

DYoo

3.0 SUPPLIES: TO BE STORED AT THE COMPOSITING AREA

I — Work table

I — Pre-cleaned 1-gallon wide-mouth glass jar
I — Data sheets

I — Clipboard

2 - Black ballpoint pens

I — Balance

I — Heavy plastic sheeting (107)

I — Absorbent towels (roll)

Multiple pre-cleaned sampling scoops
Long-handled spatula

4.0 COMPOSITING PROCEDURE

1. Obtain supplies.

2. Transport individual solid waste samples (there should be 3) from test run or test period to
compositing area.

3. Check to ensure that the individual samples are from the same waste stream and from the
same test run or test period. Check to see that data sheet and container for the composite
sample are correctly marked, and labeled for the samples. All data sheet and sample
containers will be labeled by the person doing the compositing,

4. Spread plastic shecting over the work table and the immediate work area. Spread absorbent
pads as needed.

5. Using a sample scoop, remove and weigh 800 grams of material from the individual samples
and put in the I-gallon wide-mouth glass jar.

6. Thoroughly mix the contents of the 1-gallon jar using a long-handled spatula. This is the
composite sample.

7. Complete the data sheet.
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COMPLETION OF SAMPLING, CLEAN-UP, SAMPLE CUSTODY

1. Verify that the data sheet has been completed.

2. Verily that the 1-gallon jar is properly labeled.

3. Verify that the 1-gallon jar is capped.

4. Retain any unused material in the individual sample bottles.

5. Clean up the compositing location by folding the plastic sheeting as to contain any spilled
material and absorbent pads, and dispose appropriately.

6. Remove all disposable PPE and dispose appropriately.

7. Take the composite sample and the remaining individual samples, and the data sheet to the
sample accumulation area.
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APPENDIX E

Test America Knoxville SOPs



	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24
	Page 25
	Page 26
	Page 27
	Page 28
	Page 29
	Page 30
	Page 31
	Page 32
	Page 33
	Page 34
	Page 35
	Page 36
	Page 37
	Page 38
	Page 39
	Page 40
	Page 41
	Page 42
	Page 43
	Page 44
	Page 45
	Page 46
	Page 47
	Page 48
	Page 49
	Page 50
	Page 51
	Page 52
	Page 53
	Page 54
	Page 55
	Page 56
	Page 57
	Page 58
	Page 59
	Page 60
	Page 61
	Page 62
	Page 63
	Page 64
	Page 65
	Page 66
	Page 67
	Page 68
	Page 69
	Page 70
	Page 71
	Page 72
	Page 73
	Page 74
	Page 75
	Page 76
	Page 77
	Page 78
	Page 79
	Page 80
	Page 81
	Page 82
	Page 83
	Page 84
	Page 85
	Page 86
	Page 87
	Page 88
	Page 89
	Page 90
	Page 91
	Page 92
	Page 93
	Page 94
	Page 95
	Page 96
	Page 97
	Page 98
	Page 99
	Page 100
	Page 101
	Page 102
	Page 103
	Page 104
	Page 105
	Page 106
	Page 107
	Page 108
	Page 109
	Page 110
	Page 111
	Page 112
	Page 113
	Page 114
	Page 115
	Page 116
	Page 117
	Page 118
	Page 119
	Page 120
	Page 121
	Page 122
	Page 123
	Page 124
	Page 125
	Page 126
	Page 127
	Page 128
	Page 129
	Page 130
	Page 131
	Page 132
	Page 133
	Page 134

